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Objactlvas 

This docuMnt is intandad as an action 
gulda to halp you to aaintain tha systaa 
daacrlbad within, and to rafrash your 
understanding of tha aquipsant* 

Tha Min ala is to prasant Information 
that will halp to solva problaas 
Idantlfiad by a usar* Tha Information 
should halp you tos 

• Oacida tha aoat likaly-naadad sparaa 
to taka whan you visit tha user's site 

• Solve the problea quickly when you 
arrive on site 

For problems that you cannot resolve 
directly » there are functional drawings 
and reference inforaation that aay 
assist you into finding the solution. 

tm aay also find helpful the overview 
technical dascriptiom it should reaind 
you of the way the different subaystaas 
work, and how they interconnect. 



Stnetiira o£ tlia guide 

This guide is one of a series of aodular 
engineef^ing aervice guides that will 
cover the whole range of ICL systeas. 

The guides are divided into aodules, the 
systea aodule (A) and a aodule for each 
peripheral (B, C and so on). The aodulea 
are publiahed under different TP 
reference nuabers, and can be asseabled 
into binders to aaka the service guide 
for a coaplate systea. 

Bach aodule (systea or peripheral) is 
usually divided into eight aectiona, as 
shown on the next page; each section 
begins with a list of subsections and 
sub-subsections . 
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Sov to umm tte qaidm 

Dividers give rapid access to sections , and 
nuabers at the top edge of each page enable fast 
location of subsections* 



The functional index is a handy reference guide to 
quickly deteriiine the location of the information 
you require. 



FroblM analfsis 

To tackle a problen you will generally start with 
the syaptoA categories in Section l, and then use 
Section 2 to isolate the problen* Hovever^ you as 
the engineer on site» are best able to select the 
section which can help you. 



fimetionai diagrMs 

Section 3f can soaetisMrs suggest a solution to a 
problea by identifying the hardware iteas. 
Ovarviav 

section 4, gives acre information on the hardware 
iteas identified in Section 3 and is supported by 
an overview of the equipaent* 



Oparatlag 

Section 5f will help you to operate the systea^ 
and to use its test facilities. 



asfareaoa 

Section 6 # can help with problem isolation and 
repair by providing you with the detail of a 
connection or assembly. 



Froeaduraa 

Section 7, the replacements and enhancements 
information, will help you to change a failing 
item# and to install the available enhancements. 



fieetoicaJl notaa 

Section 8, is for you to file your personal notes , 
information sheets , publication notices and so on. 

Copies of any fault logging sheets you write can 
also be filed here. 



iv 
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Logging failures 

It is inportant to log details of 
failures r and solutions found* 

If the answer to a fault is still being 
sought, it is inportant for you to note 
the symptons and the actions you have 
taken to try to solve the problea* The 
notes will help if specialist assistance 
is eventually needed. 

If you have not managed to solve the 
problea on your first visit, then any 
notes you Mke of the syaptons you found 
or were told about by the user, and the 
action you took, aay be very useful 
later, either to you or to a specialist 
called in to help* 

A good way to log these failure reports 
is to write them up on 3*part stationary 
(such as ICL self carbon internal A4 
nemos). One part you can file in Section 
8 in this guide, one part you can leave 
on site with the system, and one part 
perhaps you could send to us <see 
below). 



Oamful site eontmets 

Name Where located 



Later issues of this guide, and guides 
subsequently produced for other 
equipment » will be of more use to other 
service engineers only if engineers 
using the guides write to use telling us 
of: 

• Errors or ambiguities 

• Other fault symptoms and solutions 

• Suggested improvements 

The address to write to is: 

Engineering Publications Manager, 
ICL Publications Centre, 
Lovelace Road, BRACKNELL, 
Berks* RG12 4SN, UK* 

The ICL internal address is: 
IPC, BRA 01* 
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This ind«x gives you fast accsss to naasd 
subjects within the nanual* 

It eoapisMnts ths introduction and 
contsnts pagss for sach subject* 

Key words for ths subjects are listed in 
alphabetical order , with the section 
nuabers that sent ion the subject 
alongside* 

Only the terns used in the text have 
section reference nuabers* Other nanes by 
which the subject nay be known are listed 
and the used term then given in italics* 
You should look up the used term in its 
alphabetical position, for the section 
number* 

A 

A and B multiplexers 4*6*1 

AC distribution see power 

ALU 4*6*1 

appreciation system units 4*1*1, 4*1*2 

arithmetic logic unit see ALU 



m 



bit pad 


see tablet 


board 




•CPU 


4*6 


-DOS 


7*4*2 


-BIO 


4*9 


-link 


4*10 


-memory 


4*7 


-mother 


4*5, 6*2*2 


-010 


4*8 


boot 




-character -file 


see system load 


-floppy -switch 


see system load 



bulkhead interface see connectors 
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c 

cable 

-display unit 6.2.9, 6.5.1 

-fixed disc strip line 6«3«3 

-floppy disc stripline 6«4«2 

-keyboard 6.6.X 

-MODEM €«13«1 

-PERO to PERQ RS232 6.13.2 

-tablet high resolution 6«7«1 

-31 8S printer interface 6«8,4 

-€202/03 printer interface 6*10 ,2 

-6203 printer interface 6«11.1 

CAUTIONS 2, 7.1.2 
CCITT V24 see connunuications 
central processing unit 



-board 
-PROMS 

-test 

channel control 

coAUiuni cat ions 

-ICLC03 

-OSIAN 

-RS232 

-2780/3780 

confidence tests 

connectors 

-bulkhead interface 

-DOS 

-display^ unit 
H3PIB 

-ootherboard 
-OSIAH A 
-RS232 A 
-RS232 B 
connectors 

-video interface 
control store 



see board 
6.1.5 
4.5, 4.6 
see test software 
4.8, 4.9 

4.17 
4.18 
4.17, 6.13 
4.17 

see test software 

6.2.4 

6.2.10 
6.5.1 
6.2.6 
6.2 
6.2.5 
6.2.3 
6.2.7 

6.2.i 
4.6.1 



1-2 
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connectors (continued) 

con_t«st test software 

CPU see central processing unit 



CRT 


see display 


D 




DC distribution 


see power 


diagnostic display board 


see board 


diagnostic display POS 


2«3 


diagnostic display PNX 


2.4 


directory 


4.21 


disc drive see 


fixed or floppy 


-cables 


see cables 


-hard/Micropol is/Winchester see fixed 


-flexi/Shugart 


see floppy 


display units 


4.13 


-cables and connectors 


see cable 


-control and data 


4.7.1 


-IQIE Kris and Monitem 


4.13.1 


-landscape and portrait 


4. 13,1 


-types 


3.1.4 


-replaceaents 


see replaceaents 


DMA controler 


4.9a 


documentation 


6.1«4 


1 




editor 


see utility 


BIO board 


see board 


error codes (POS) 


2.5 


establishnent 


see systeB load 


expression stack/E stack 


4.6.1 


extension bits 


4.6.1 


r 




fan 


see replacement 


faults 


see problea 


features see 


product identies 


field repair 


see replaceaent 


filestore (POS) 


4.21 


fixed disc drives 


4.11 



-5«25 ineh 




.con f i ou ra t ion 


€•3.2 


•6 inch 


4«11«2 


•B «i>«^on £i ati TJk t. ion 


6«3«1 




4.9.1 




4«9*1 






'S V4k * 1^ * <*n vv 


AAA CAblAS 


flost^ ino points uni^ 


4«9«1 


floppy disc driv« 


4«12 


•control board lifcs 


6.4«1 


•int«r£ac« 


4.9.1 


-r«plac«iMnt 


sss rsplacsasnt 


function drawings 


3 


floppy utility 


sss utility 








sss intsrfacs 


-oc^trollsr 


4.9.1 


grapiiics tablst 


sss tablst 






hardwars units 


4aa 


-schsaatic 


3a 






ICLC*03 


4.17-1 


d nstruction Isv^ls 


4#2«1 


Installation 


6*1 .4 


intsrfacss 


4.5 


-*fixsd disc 


4.9.1 


•floppy disc 


4«9.1 




4.9«1 


•ksyboard 


4.9.1 






•tablst 


4.9a 


intsrrupts 


4,6.1 


10 board 


sss board EZO 


10 data bus 


4,6.1 


10 tests 


8S9 tsst softiiare 



10 280 



E 

k«y PNX 
-h«lp 

-control characters 

kay P06 

-halp 

-control charactars 

kayboard 

-raplacaaant 



5.2.1 



3.1.5, 4.14 
aaa raplacaaant 



laaar printar control 
link board 
logging in PHX 
logging in POS 
logging in problaas POS 
loo-back plug CRS232) 



4.10 
5.2«1 
5.1.1 
2.6 
6.13.1 



N 

aaina 
aakaboot 
■aaory 
-accaaa 

-addraaa 

-board 
-data 

-POS organiaation 

-taat 

aicro 

-coda taata 

-inatxruction 

-aaguancar 

-atata ragiatar 

Nicropolia 

MODEM cablaa 

aonitor 

•otharboard 



aaa powar 
aaa utility 

4.6.1 

4.7.1 
aaa board 
4.7.1 
4.20 

• taat aoftwara 

i taat aoftwara 
4.6.1 
4.6.1 
4.6.1 
aaa fixad diac 
aaa cablaa 
aaa display 
aaa board 
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a 

fi«t%rork 



amm OSLAM 



O 

OZO board 4.8 

operating tystas PNX 4«19«2f 5.2 

-eowiaiida and utilitiaa 5«2«2 

-loadingf logging in 5«2«1 

•ovarviaw 4 • 1 9 • 2 

-ayataa load 4*23 

operating ayata« P06 4«X9«lf 5«1 

-conaands and uti litiaa 5. 1 • 2 

-ovarviaw 4.18 

•ay Stan load 4 •22 

OP ragiatars 4«6«1 

OSUm 4.18 

•ca&la 4,18 ,2 

•connaetion EXO 4«9«l 

•hardwara ayataaa 4«18«2 

^intarfaca controllar 4. 9.1 

-protocol 4.18«i 

-tranacaivara 4,18«2 

9 

partition aaa utility 

part nullipara 7«2«1 

path aaa utility 

PCS aaa board 
PEBO 71* T2 aaa product idantitiaa 

PERO to PERO link 4.8 
PIIX/P06 aaa oparating ayataa 
powar 

-AC 4* 3.1 

-DC 4.3.2 

-diatribution 4.3 

-unita 4.4 

printara optional 3.1.7^ 4*16 
printara aititcliaa and intarfacaa 

-31iS fi*8 



-6202/02 


6,9 


-6202/03 


6«10 


-6203 


6.11 


-Canon laser/LBPlO 


6.12 


problems 




-at switch on 


!•! 


-•ntry to/possibla causes 


1 


-failing psriphsral 


1.5 


-isolation 


2 


-loading 


1.2 


-logging in 


1.3 


-noraal running 


1.4 


-powsr 


2.2 


-quality 


1.6 


processor 




-boards 


see boards 


-assemblies 


3.1.3 


product identities 




-Tl/8222 


6.1.1 


-T2/8223 


6.1.2 


prog ran 




-PNX/POS see 


operating system 


—test 1 


see test software 


1 




RAM 




-array 


4.7.1 


-control store 


4.6.1 


raster operation (OP) 


4.6.1 


real time clock 


4.9.1 


replacement 




-diagnostic display 


7.4.2 


-display unit 


7.10 


-fans 


7.4.3 


-fixed disc 


7.8 


-floppy disc 


7.9 


-keyboard 


7.11 


-mains isolator switch 


7.4.1 


-motherboard 


7.6 
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repiacefiients ( cent inued ) 
-parts 

-power supply 
-processor covers 
-processor PCS 
-tablet high resolution 
-tablet standard 
RS232 

S 

scavenger 

serial in put -output 
Shugart 
spares 
stack 

-expression 
-segment 
storage of data 
store 
-coiitrol 
-file 
-virtual 
streaaer tape 
stripline 
stylus 
SYSB 
system 
-AC supply 
-appreciation 
-configuration capability 
-hardware units 



7.2 
7.5 
7.3 
7.7 
7.12.1 
7.12.2 

see communications 

see utility 
4.2.9 

see floppy disc 
see replacements 



4.6.1 
4.20.1 
4.20.1, 4.20.2 
see memory 
4.6.1 
4.22.1 
4.20.1 
3.1.8 
see cable 
4.15.1 

see system load (POS) 



4.3.1 
4.2.1 
3.1.1 
4.2.2 



-types 
system load 
-PNX 



see product identities 

4.23*1, 5*2*1 
4.22,1, 5.1.1 



tablet high resolution 
-biasing 



4.15.1 
4.15.1 



1-8 



R10143 



-interconnect ions 

-interface see GPIB interface 

-pover supply 4«3 
-re pi scene nts see replaceaents 

-switch settings 6,7»1 

tablet standard 4«15«2 

-interface 4.15.2 

-landscape/portrait 4 •IS ,2 

-replaceaent see replaceaent 

tablet units 3.1.6, 4«15 

technical 8 

test (software/confidence) 5*3 

-CPO 5.3,4 

-installation floppy 5«3.6 

-eeaory 5.3 • 5 

-POS transfer to fixed disc 5,3«3 

-releases 5,3 .2 

test software 10 5,4 

-individual tests 5«4,4 to 5,4«13 

-loading 5.4«2 

-suite 5«4«1 

-test control 5,4«3 
T1/T2 see product identities 

O 

units 3,1, 4«2 
user 

-expected activity 1 

-control 4,1.1 
utilities 

-PNX 5. 2. 2 

-POS 5.1«2 

—editor 5,1.3 

—floppy 5,1,4 

— nakeboot 5#1*5 

—partition 5* 1 • 6 

—scavenger 5 • 1 . 7 
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V 

VPY 
video 
•signals 
virtual 

-address -store 



see system load 
see display 
4.7.1 

4.20.1 



If 

WARNINGS 



2, 7.1.1 



m 

xy registers 

2780/3780 

3 185 

6202 

6203 

8222 

8223 



see coRUBuni cat ions 
see printers 
see printers 
see printers 
see system types 
see system types 
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Entry to the problem 1 

Isolating the problem 
Functional diagrams 
Overview 
Operating information 
Reference information 
Procedures 
Technical notes 



Entry to th* problem 
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This section helps you to analyse a problem and 
will help you to identify its cause. 

The first step is to natch the problem with a 
symptom from the groups below« 

The following pages give for each symptom: 

• the likely problem causes 

• a summary of user guide activities 

• the actions to help you find the cause 

Ose the symptom pages and Section 2 to help you 
isolate the failing unit« 

The functional diagrams in Section 3 and 4 may 
suggest further actions* 

Section Heading 

1.1 At smioi m 

l.l.X No mains ON indication 

1«1,2 No continuous noise from fans and disc 

1«1«3 No sound from disc drives 

1«1«4 No diagnostic display 
1«1«5 Display screen dark 



U2 mmn iMdlaa 

1«2«1 Diagnostic display less than 998/254 

1,2«2 No writing on screen 

1«2«3 Wrong system loaded 

1«2«4 No response from keyboard 



i«3 Whrnn logging in 

l«3«i Unable to enter date and time 

1«3«2 POS name or password rejected 



1«4 ourino Boraal ruiuiiiig 

1«4«1 POS I/O Error message displayed 

1«4«2 POS uncaught exception displayed 

1«4«3 POS store parity error displayed 

1*4«4 POS display broken up 

1«4«5 POS unsolicited pop*up menu 

1#4,6 POS no response from the keyboard 



1«5 railing pmriplMral unit 

1«5,1 Fixed disc drive errors 

1*5«2 Floppy disc drive errors 

1«5,3 High resolution graphics tablet not working 

1«5«4 RS232 connected printer 

1«5,5 QPIB connected printer 

1«5«6 OSLAN connection 



l.§ Quality 

1«6«1 Display screen 

X«6»2 Tablet dead areas 

i,6*3 Printer 
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Bntry to tim Problen 



1.1 Mat snxiCH om 

NOTEt B«for« proceeding, refer to section 2 WARNINGS end CAUTIONS. 

No aaine ON indication 



Problm as 



wmmn bf the 



The syetea is conpletely dead at switch ON. 



A check of the synptoas 
is worthwhile 



9QMibl« cage— 

The aore likely causes 
are givens reaenberf 
there aay be others* 



Mains cable not plugged in correctly 
wall switches OFF 
Fuse blown 

Local power failure affecting peripherals powered 
froB CPU cabinet 

Processor isolator tripped or failed. 



Expected cheeks by the 

These checks are given 
in the user guide. 



Check thats 

Mains cable is plugged in correctly 
Wall switches ON 
Mains switches ON 

Other equipaent in the area is working 
Try using another aains outlet 



Actions fou sliould 
take 

Depends on the 
inforaation you have 
gathered. It aay be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly. 



Confira the problea is as seen by the user 7 the 
result of his checks will help your analysis 

Check aains supply, fuse and cable to processor 
cabinet. For aonitors with integral psu sake 
aiailar checks 

If problea is at processor cabinet and persists, 
disconnect the disc drives, power unit and fans 



Useful references 



The power distribution diagraas in section 4 will 
help 
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Entry to th« Problem 



1.1^2 No continuoug nolae 
from fans and dlac 



ummr 



mm smu by thm 



A check of the synptoms 
is worthwliils 



Thsrs is no noise when the on«"Off switch is 
operatad« 



The aore likely causes 
are given t reaeaber^ 
there say be others* 



Bad contact on connectors 
Fans not plugged in 
Power supply failure 



expected checks bf the 



These checks are given 
in the user guide • 



Check the on«>off switch latches on when operated. 



Jkctioiie fott should • 



Depends on the 
information you have 
gathered* It nay be 
worthwhile checking out 
less likiily causes if 
this can be done 
quickly* 



Confirm the problem is as seen by the user; the 
result of his check will help your analysis 

If the fans run when the on-*off switch is on» the 
problem is most likely the power supply unit« 

Check the AC distribution circuit 



Useful references 



AC distribution diagram ^ in section 4 



$1*2 
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Entry to the Problm 



1.1 SWZTOI GB 

1.1,3 No lound from 
disc drives 



FroblM mm eeen by the 



K Check o£ the syaptoas 
is worthtihile 



Air is being sucked in st the front of the 
processor cabinet but the fixed disc is not 
spinning 



FoMible 



The sore likely causes 
are givens vmmmbmr, 
there aay be others* 



Disc not being driven due tos 
Mo power at the fixed disc drive 
Drive Botor failure 

Disc locked for transit Tl 



Ispeeted checks bf the 
ir 



These checks are given 
in the user guide. 



Listen for and report absence of nomal sounds 
froi the processor at power ON* 



Actions you should 



Conf in the problem is as seen by the user; the 
result of his checks will help your analysis 



Depends on the 

infonuition you have 
gathered* It may be 
worthwhile checking out 
less likely causes if 
this can be tSone 
quickly* 



Check power input and motor on the disc drive* 

T2 check the plus 5 and plus 12 volt supplies at 
the disc drive 



Useful references 



Fixed disc drive in section 4 
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Entry to th« Problem 



1. 1 smim am 

l»lm4 No diagnostic 
display 



Froblm mm mmn by thm Ths fans and disc drivs run normally but nothing 

ummr else happens. 

h check of the symptoias The diagnostic display is not lit at all« See also 

is «forthwhile section !• 2*1 for a display of nought* 



Poesilile causes 

The more likely causes 
are givenx remeiiber, 
there nay be others. 



Power supply failure 

Five volts supply not reaching the diagnostic 
display 

Failing diagnostic display. 

Faulty interconnecting cables and/or connectors 



Ixpeeted checks bf the 



Check interconnecting cables plugged in correctly 
and not damaged. 



These checks are given 
in the user guide. 



Turn up brilliance on the display and see if 
screen is lit. For monitors with integral psu 
check mains supply and supply ON /OFF switches 



Actions fou should 
take 



Confirm the problem is as seen by the user; the 
result of his checks will help your analysis 



Depends- on the 
information you have 
gathered. It may be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly. 



If the display is not lit this is most likely to 
be a power supply problem 

If the display is lit the problem is more likely 
to be the diagnostic display board. 



Useful references section 2 



Si-4 



M0143 
fdition 1 



Entry to th* Problem 



1.1 



1.1.5 Display screen dark 



ProblM as mmmn hf thm 
mmmv 

A check of the symptoms 
is worthwhile 



The display screen is not lit* 
Noise from fans and disc. 

The diagnostic display is lit« (The number is not 
relevant ) 



Wommihlm cmammm 

The more likely causes 
are given s remember « 
there may be others. 



Mo power to monitor 

Brilliance control turned do%m« 

The interconnecting cable is not plugged in 

correctly. 

CAUTION switch the processor off before checking. 
You may blow up the memory board by 
plugging in the display when the power is 

on. 

Faulty display unit# interconnecting cable or 
memory board. 



cbmeks Hy thm 



mmrnr 



These checks are given 
in the user guide. 



Check the brilliance is turned up. 

Check that the interconnecting cables are 
correctly plugged in and not damaged. (Before 
checking thisy switch OFF the processor) 



For monitors with integral psu# check mains cable 
is OK. 

Check fuse in mains plug. 

Switch ON processor and check problem still 
persists 



Actions you should 



Depends on the 
information you have 
gathered. It may be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly. 



Confirm the problem is as seen by the user; the 
result of his checks will help your analysis 

Always change the display firsts check that 
replacement is of the correct type i«e« with or 
without integral psu. If this is successful the 
original display unit should be removed for 
repair. If this is not successful then change the 
memory board. 



Useful references 



Display units f section 4 
Memory board* section 4 



RIO 14 3 
Edition 1 
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Bntry to the Problem 



1*2 Wtmn LMdliig 

i»2,l Diagnostic 

'Sisplav less than 999/255 



FroblM as ••en by the 



A check of the symptoas 
is worthwhile 



The system is switched ONt the fans are 
operational. 

The display screen is lit but after two minutes 
there is no prompt to log in« 

The diagnostic display shows a number less than 
999 POS or 255 PNX 



Possible emamm 

The more likely causes 
are giveni remember ^ 
there may be others* 



System establishment stopped before completion. 
The system being loaded is corrupt 
A hardware failure 



Expected checks by the 
user 

These checks are given 
in the user guide* 



Switch OFF processor and then check that all 
cables are correctly plugged in and not damaged* 

Switch ON processor and if problem persists: 

Note the number on the display for all attempts to 
load the system* Use the boot button to try and 
load the system again* 

Try loading any other systems on the rigid disc 
including the confidence test software* 

Load the installation test floppy and run the 
tests* 



Interpret the diagnostic display using the table 
in the user guide* Remake boot files or take any 
other appropriate software action suggested* 



Actions fou should 
take 

Depends on the 
information you have 
gathered* It may be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly* 



Confirm the problem is as seen by the user; the 
result of his checks will help your analysis* 

use the table in section 2 POS or PNX to interpret 
the diagnostic display numbers shown when 
attempting to load the system* 

If the number displayed is consistently higher 
than 155 this is likely to be a software problem* 
If the number is less than 155 the problem is more 
likely to be in the hardware* 



Useful references 



System load, section 4 



Sl-6 
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Edition 1 



Entry to thm Problen 



1.2 Wbmtk Loading 

1«2«2 Mo writing on 
•cr»»n 

FroblM mm smb by tte Th« diagnostic display sho«rs 999 for POS or 255 

mmmr for PMX« 

Tha display seraan is lit but no charactars appaar 

on tha seraan, 

A chack of tha synptoas 
is worthwhila* 



Tha aora likaly causas 
ara givans raaaabar^ 
thara aay ba othars. 



Intarconnaeting cablas not pluggad in corractly or 
dasagad» Switch tha powar OFF bafora chacking or 
tha aaaory board aay ba daaagad* 

Faulty display unit or aaaory board* 



tapaetad dMclui by thm 
vmmr 

Thaaa chacks ara givan 
in tha uaar guida* 



Chack tha display unit cabla is corractly pluggad 
in and is not daaagads (switch tha po«rar OFF 
bafora chack ing«) 

Switch tha powar on and chack thara ara still no 
charactars displayad on tha acraan af tar tha 

diagnostic display raachaa 999 for POS or 255 for 
PMX« 



Aetions you steuld 
taKo 

Dapands on tha 
inforaation you hava 
gatharad. It aay ba 
worthwhila chacking out 
laaa likaly cauaaa if 
this can ba dona 
quickly • 



Confira tha problaa is as saan by tha uaari tha 
raault of his chacka will halp your analyaia 

Switch tha procaaaor OFF and chack tha display 
unit cabla. 

Dataniina whathar tha diaplay unit or tha aaaory 
board ia faulty by substitution. 

Alwaya changa tha display unit first # chack that 
tha raplacaaant is of tha corrct typa i.a. with or 
without intagral pau« If this is succaaaful tha 
original diaplay unit should ba raaovad for 
rapair. If thia is not succaaaful » changa tha 
aaaory board. 



Uaaful rafarancaa Diaplay unita» saction 4 

Maaory board , saction 4 
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Sl-7 



Entr^f to the Problem 



i«2 Wbmn toadiag 

1 • 2 « 3 Wrong syste a 
loaded 



Fxoblea mm 



in by tlM 



h check of the symptoois 
is vorthwhile 



The version of the operating systen loaded is 
not the one required* The correct or default 
character key was pressed on the keyhoard* 



9Msiiil« emummm 

The acre likely causes 
are givent reaenber, 
there say be others* 



The default system loaded because the key on the 
keyboard was not seen by the software* 

faulty keyboard f cable or EIO board causing the 
wrong character code 



Bxpmcted cbeekm by thm 



These checks are given 
in the user guide* 



Press the CAPS WCK key on the keyboard, 
alternate presses will light the indicator if 
power is present at the keyboard* 

Check the keyboard and display cables are not 
damaged or disconnected* 

Use the boot button to reload the system* Make 
sure the keyboard key is held down until the 
diagnostic display reads more than 151* 
Load the default or any system you can, or the 
keyboard confidence test from floppy disc* Check 
that the key first used reflects the correct 
character on the screen* See if any other keys 
give the wrong characters* This information will 
help the engineer* 



teticiam fwi stould 



Depends on the 

information you have 
gathered* It may be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly* 



Confirm the problem is as seen by the usen the 
result of his check will help your analysis 

Check the keyboard unit cablet display cables and 
connectors* 

Clean the keyboard edge connector inside the 
keyboard unit* An eraser 8033363 is suitable* 

Check the keyboard RON is pushed fully home with 
no pins bent under* 

Substitute the keyboard unit and then the EIO 
board* 



Useful references 



Keyboards* section 4 
Keyboard test, section 5 



Sl-t 
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Entry to tiM Probl«ai 



1*2 



1«2*4 No rg8PQns» from 
Ify board 



FrobI«a as 



bf tte 



A chaek of tha syaptoaa 
is vorthvhila 



Tha diagnostic display shows 998/999 POS or 
254/255 PNX, ' 

A proapt is displayad on tha scraan to typa tha 
data. 

Charactars typad on tha kayboard do not appaar on 
tha scraan* 



FOMlbla 



Tha aora likaly eauaas 
ara 9 Ivans raaambar«> 
thara aay ba othars. 



Tha kayboard unit is not pluggad in corractly* 
faulty kayboard r cabla or EZO board* 



ciiaeka by tha 



Thaaa chacks ara givan 
in tha uaar guida* 



Chack tha diagnoatic display shows 999 or 255* 

Chack tha eablaa ara pluggad in corractly and ara 
not daaagad* 

Try raloading tha systaa* 



Actions you should 
tafca 

Dapands on tha 
infomation you hava 
gatharad« It aay ba 
worthwhila chack ing out 
laas likaly cauaaa if 
this can ba dona 
quickly* 



Confira tha problaa is as saan by tha uaar; tha 
raault of his chacks will halp your analyais 

Chack tha kayboard and diaplay cablaa* 

Claan tha kayboard adga connaction inaida tha 
kayboard unit* A arasar 8033363 is suitabla* 

Substituta tha kayboard unit* than tha EZO board* 



Uaaful rafarancas 



Kayboarda* saction 4 
Kayboard taat, saction 5 
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Entry to th0 Problem 



1«3 Wbmn tioqgim in 



i«3*l Onable to enfr 
date and time 



•r 



•0 9mmn by the 



A Check of the synptoiis 
is worthwhile 



the diagnostic display shows 998 or 999 • 

A pronpt is displayed on the screen to type the 

date« 

Characters typed on the keyboard do not appear on 
the screen correctly or not at all* The 
information entered is rejected* 



9Msibl« emmm 



the keyboard or display is not correctly plugged 
in. 



the oiore likely causes 
are givens reflieiiber# 
there eay be others • 



Faulty keyboard f cable or BIO board. 



Ispeeted ebmekm hf the 



these checks are given 
in the user guide* 



Press the CAPS LOCK key on the keyboard, 
alternate presses will light the indicator if 
power is present at the keyboard* 

Check the keyboard unit cable is plugged in 
correctly and is not daaaged* 
try reloading the system. 
Run the installaton test* 



If only some characters are wrong try substituting 
logical alternatives* Note the characters that are 
wrong* this information will help the engineer* 



Actions you sliould 
takm 

Depends on the 
information you have 
gathered* It may be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly* 



Confirm the problem is as seen by the user i the 
result of his checks will help your analysis 

Check the keyboard unit cable and connectors 

Clean the keyboard edge connectors inside the 
keyboard unit* An eraser 8033363 is suitable* 

Check the keyboard ROM is pushed fully home with 
no pins bent under* 



Substitute the keyboard unit# then the EIO board. 



Useful references 



Installation test* section 5 



Sl-10 



R10i43 
idition 1 



Bntzy to th* Probl«a 



1«3 Wtkmn LoggiiHl in 

1«3,2 POS n««» or paaaword 
rajactcd 



FroblM 



in tif thm Th« data and tina or raturn kay dafault valuaa 

hava baan acoaptad* 



A chack o£ tha aymptonia 
is worthwhila 



Attanpta to antar a nana or paa sword raault in an 
arror sassaga* Nama or password rajactad, prof i la 
fila aalfomad or not found. 
Tha dafault naaa doaa not work* 



FoMilbila eansM 

Tha aora likaly causas 
ara givan raaaaibar» 
thara aay ba othars. 



Tha nasa or password usad is not raeognisad by 
tha systaa* 

Tha systaa softwara has baan inhibitad by antry of 
incorract data* 

An aasily raplaead systaii fila has baan loat« 
Floppy haads naad claaning* 
No floppy in driva 



Bxpactad ehaeks by tha 
user 

Thaaa chacks ara givan 
in tha usar guida* 



Try to antar tha nana or paaaword again* Tha 
systaa associatad thaaa with a prof i la dafinad 
whan tha uaars nama was addad* 

Whan this problaa occurs tha uaar will normally 
follow tha coursa of action outlinad balow and 
affact a eura* But YOU may hava to do it* 



Aetionm you should 
taka 

Dapands on tha 

information you hava 
gatharad* It aay ba 
worthwhila chacking out 
laas likaly causas if this 
can ba dona quickly* 

If tha profila fila is malformad or not found: 
adit a copy of tha dafault profila fila to 
racraata it* Saa saction 2 for datails* 

If tha dafault nama is not accaptad: 
load a naw SYSt USERS or OBPAULT* PROFILE fila from 
T9lmmmm floppy disc* Saa saction 2 for datails* 

Raplaea BIO ooard* 



If tha nama or password is rajactads 
*praaa tha raturn kay in anawar to nama* This 
logs into tha syatam with tha nama guast in 
partition uaar* 

*list tha usars known to tha systam with tha 

command USERCONTROLj;.ist 

If tha nama is alraady thara: 
chack tha password by putting tha nama into 
USERCONTROL again* Saa aaction 2 for datails* 



R10143 
Edition I 



Sl-11 



Entry to the Problem 



1«4 During Horaal ruimiiig 

1«4«1 POS I/O error message 
displayed 

Froblra as Men bf tte An error message is displayed on the screen o£ 

UMr the form XOEBUN-^i, 

A check ot the symptoms 
is iforthwhile 



90Mibl« esusM 

The more likely causes 
are given remember r 
there may be others* 



User software error* 
Hardware error* 



Izpmctmd cbmckm 



by the 



These checks are given 
in the user guide* 



Ensure message is not due to software error* 
Check cables and connectors* 

Run the confidence test software* Try the tests 
directly applicable to the error message first* 

Report error message and results of confidence 
test run* 



Actions you should 
take 

Depends on the 
information you have 
gathered* It nay be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly* 



Confirm the problem is as seen by the userj the 
result of his checks will help your analysis* 

Check strip*lines and cables inside the processor 
as well as outside* 

Try replacing the E20 board before a disc* 



Useful references 



POS error codes, section 2 



si-ia 



R1Q143 
Edition 1 



Entry to ttm Problem 



1*4 During noraal running 

1*4«2 POS Oncaught exception 
dieplayd 



FroblM mm wmmn bf thm 



An uncaught axcaption is raported whan running a 
knoim working progran* 



A ehack of tha aymptoas 
in worthwhile 



Scrounge waa entered autoaatically and the ayaten 
invited the operator to DEBUG? 



Possible cnu— An uncaught exception in a known working program 

ia likely to be the symptom of a hardware failure. 

The more likely cauaes 
are givens remember, 
there may be others • 



Ixpmcted cheeks by tiM 

These checks are given 
in the uaer guide* 



A uaer with experience of PERO software 
development will anawer DEBUG? with YES and 
collect detailed information about the cauae of 
the exception report* 

A uaer without experience of PERQ aoftware 
development will anawer DEBUG? with NO, and will 
have- noted the addreaa and the procedure that 
failed* He ahould have loaded and run the program 
again« Zf the program faila conaiatently, aeek 
advice from aomeone with aoftware development 
experience* 



Actions you sliould 



Depends on the 

information you have 
gathered* It nay be 
worthwhile checking out 
this can be done 
quickly* 



Confirm the problam ia aa aeen by the uaer^ the 
reault of his checks will help your analyaia* 

Check with the uaer that the except iona occur 

while running known working programa* 

That no changea to programa or the operating 

system have been aade recently* 

Find out if a leas likely causes if particular 

program fails conaiatently* 



Examine apparently inconaiatent exception reports 
for any common link* Look for procedurea dealing 
with a particular peripheral # file or area of 
store* 



R10143 



Entry to th« Problem 



1«4 Oitriiig noma nmiiiiig 

1«4«3 POS Store parity error 
displayed 

FroblM M SMQ bf thm A display of store parity error occurs while 

tr running a known working program* 



A check of the symptoms 
is worthwhile 



Faulty memory board. 



The more likely causes 
are given: remember » 
there may be others* 



Ispmeted elieeks by tlim 



These checks are given 
in the user guide* 



Mote the failing address* 
Re«run failing program* 

If further errors occur run the memory confidence 
test (Conntest) and note the result* 



Actions you stiould 
take 



Confirm the problem is as seen by the user; the 
result of his checks will help your analysis* 



Depends on the 
information you have 
gathered* It may be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly* 



Run the memory confidence test (Coniftest) * 

Replace the memory board even if no fault is shown 
up by the confidence test* 
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Entry to' tbm Probl«a 



1.4 During aorMl numiiig 
1«4«4 POS Display broken up 



tr 



mmmn by tbm 



A ch«ck of tbm sysptons 
is tiorthvhils 



Th« display on ths scrssn is an unsynchronissd 
■•aninglass pattsrn* 



»OMibl« 



Th« aors liksly causss 
ars givant raaanbar, 
thara aay ba othars. 



Virtual stora failura possibly dua to no fraa 
sagaanta in tha currant disc partition* 

Faulty CPU board* 

Faulty aaaory board* 



Bspaetad ciiaeka bf tha 
•r 



Thasa chaeks ara givan 
in tha usar guida* 



Raload tha systaa and run tha utility SCAVENGER* 

If tha nomal load fails to ask for data and tiaai 
load tha systaa and SCAVENGER froa tha FIX BOOT 
FLOPPY* 



ActioM you sliottld 
taka 

Oapands on tha 
infomation you hava 
gatharad* It aay ba 
tforthvhila ehacking out 
lass likaly causas if 
this can ba dona 
quickly* 



Confira tha problaa is as saan by tha usari tha 
rasult of his chacks will halp your analysis* 

If tha problaa is not curad by SCAVENGER fraaing 
sagaants in tha currant disc partition # try 
raplaeing tha aaaory board than tha CPU board* 



Oaaful rafarancaa 



Tha scavangar utility # saa saction 5 
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Entry to tim Problem 



1«4 Oariiig notwmX ruiuiiiig 



POS Onsoliclfd pop^'up 



n bf thm 



A Check of the symptoiie 
is worthwhile 



Automatic selection is asde £rott « pop-'up aenu 
which appeared unexpectedly • 



The Bore likely causes 
are givent rette«ber» 
there eay be others. 



Onproven user software. 
Faulty SXO board. 

Faulty tablet 



cheeks by tiM 



These checks are given 
in the user guide. 



Reload and rerun work« Deteraine whether syaptom 

is randoa or repeatable. 

Investigate the software if the syaptoa is 

repeatable. 



Aetioaa you steuld 
take 

Depends on the 
inforaation you have 
gathered* It aay be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly. 



Confira the problea is as seen by the user? the 
result of his checks will help your analysis. 

If the syaptoa is randoa replace the £10 board. 

If the syaptoa is related to a user program, 
advise the user to seek ICL product support. 
(This service is charged for separately.) 



Useful references 



EIO board section 4 
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Entry to th* ProblM 



4 During norwil nuuiiiig 

6 POS No reapoif f row thm 
Ifyboard 



FroblM as 
uMr 



m bf tbm 



k oh»ck of thm syaptoas 
is worthwhil* 



Th«r« is no rssponss to ksyfoosrd operation whils 
running a known working prograa* 

Ths systsa can bs rsloadsd and works for a whils» 
but again thars is no rssponss to keyboard 
operation, svsn whsn running a dif fsrsnt program. 



Possibls cau— s 

Tha aora likaly causas 
ara givans ranaabar^ 
tbara aay ba othars. 



Faulty kayboard cabla or eonnactor* 
faulty B20 board. 
Faulty kayboard* 



ebaeks by tba 



iiaar 



Thasa chacks ara givan 
in tha usar guida« 



Chack tha kayboard unit cabla is corractly 
plug gad in and is not daaagad. 

Run tha kayboard confidanca tast and nota any 
charactars that ara wrong* This inforaation will 
halp tha anginaar* 



Oapands on tha 
inforaation you hava 
gatharad* It aay ba 
worthwhila chack ing out 
laas likaly causas if 
this can ba dona 
quickly. 



Confira tha problaa is as saan by tha uaari tha 
rasult of his chacks will halp your analysis. 

Chack tha kayboard unit and connactors. 

Claan tha kayboard adga connaetor insida tha 
kayboard unit. An arasar 8033363 ia suitabla. 

Chack tha kayboard ROM is pushad fully hoaa with 
no pins bant undar. 

Raplaca tha kayboard unit. 

Raplaca tha EZO board. 



Osaful rafarancaa 



Kayboard, saction 4 
EIO board, saction 4 
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Entry to thm Problom 



1.5 Failing peripteral 



Fixed disc drive 
errors 



Frbblea as seen bf tha 



h cheek of the ayaptoaa 
ia worthwhile 



Errors £rc» the fixed disc are reported on the 
display screen. 



90Mil»la 



The aore likely causes 
are given s reneBber# 
there aay be others. 



Disc aurface deterioration. 

Faulty diac drive. 

Faulty EZO hoard. 

Faulty interface adapter board « 



■spaetad cteeka by tha 



Theae checks are given 
in the uaer guide. 



Run the fixed disc drive confidence test. 
Obtain the results of the bad block scan. 
Create new bad blocks as necessary. 



Actions you should 



Depends on the 
infosaation you have 
gathered. It aay be 
worthwhile checking out 
leaa likely causes if 
this can be done 
quickly. 



Confira the problen is aa seen by the user; the 
result of hia checka will help your analysis. 

if the problea is outside the limits of acceptable 
diac aurface deterioration, take the following 
actions. 

Check diac drive cablea and connectors 
Replace the EIO board 
Replace the drive 

Replace the board interface adapter 



Uaeful referencea 



Fixed diac drivea, aection 4 
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Bntry to th« Problem 



1«5 railing peripteral 

1,5«2 Floppy disc drive 
errors 



Problaa mm mmmn bf tbm 
ir 



A cfMCk o£ the syaptom 
is tiorthwhile 



Errors from the floppy disc drive are reported on 
the display screen. 



fMsilile caMi 



The more likely causes 
are givent remember # 
there may be others* 



Poor floppy disc 

Incorrectly formatted floppy disc 

wrong density selected 

Faulty strip-line, cable or connectors 

Faulty floppy disc drive 

Faulty BXO board 



Ispmcted checks by tlie 

These checks are given 
in the user, guide* 



Try using another floppy disc* 

See care of floppy discs in section 4 of the user 
guide* 

Run the floppy disc drive confidence test and note 
the results* 



Actions foil sliould 
take 

Depends on the 
information you have 
gathered* It may be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly* 



Confirm the problem is as seen by the user; the 
result of his checks will help your analysis* 

Check the general condition of the drive 
particularly the heads* 

Check the strip* line cables and connectors* 
Replace the drive* 



Useful references 



Floppy disc drive section 4 
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Entry to ttm ProblM 



1«5 failing pmrtwbmwml 

High resolution tablet 
not working 



ProblM mm smu by thm 



k cheek of the symptofBS 
is worthwhile 



Tablet operation has no effect on known working 
prograa* 



FoMibl« causes 

the aore likely causes 
are given: reneabert 
there aay be others^ 



Power supply to tablet has fa ilea 
Tablet logic requires resetting 
Cables not connected properly or faulty. 
Faulty BZO board 
Faulty tablet 



Bi^aetad cheeks by tba 



Check interconnecting cables are 0K« 

Operate the reset button on the side of the 
tablet f if reset button is fitted* You aay need to 
re-^boot after this. 

Unplug and reconnect the tablet. 



These checks are given 
in the user guide. 



Make sure the interconnecting cables are plugged 
in correctly and are not daaaged. 

Run the tablet confidence test. 

Check the operation of any other devices on the 
QPXB and disconnect thea. 

Try running tim tablet confidence test again. 



ictiona you siiould 
take 

Depends on the 
inforaation you have 
gathered. It aay be 
worthwhile checking out 
likely causes if can 
be done quickly. 



Confira the problea is as seen by the useri the 
result of his checks will help your analysis. 

Check tablet cables and connectors. 

Check the power supplies are reaching the tablet 

T2 power supply FS3 supplies XRIZ tablets. 

Replace units in the order puck/tablet # BIO board. 
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Bntry to th« Problem 



1«5 railing psripteral 

1^5.4 RS232 conn#cted 
prlnf r 

FroblM mm mmmn bf thm Printer do«8 not giv« the expected output from a 

ummr known working prograa. Examples for POS systems 

are PRINT and COPY. 

A cheek of the symptoms 
is worthwhile 



PoMible emnmmm 

The more likely causes 
are givens remember , 
there may be others* 



Printer switches are not set for use with PERO 
Signal cable incorrectly wired 
Faulty connector or cable 
faulty printer 
Faulty I/O board 

Baud rate of PERQ differs from printer 
Faulty ribbon cable inside PERO 



Izpmeted checks by tlie 



These checks are given 
in the user guide. 



Check the printer switches are set as defined in 
the user guide. If the prin^r has not been 
used on a PERO* The internal switch settings may 
have to be changed. 

Check the cable is wired as defined in the user 
guide, is plugged in correctly and is not damaged. 



Run the RS232 loop-back and printer confidence 
tests. Try another printer if the RS232 loop-back 
test runs without errors but the printer test 
fails. 



Refer to the printer section of the user guide for 
actions to isolate basic printer problems. 



Actions you slKMild 
take 

Depends on the 
information you have 
gathered. It may be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly. 



Confirm the problem is as seen by the user; the 
result of his checks will help your analysis. 

Printer substitution will isolate printer faults 
conclusively. Printer faults are covered in the 
printer service guide. If the printer is not 
covered by a service contract the customer must 
agree to an additional charge before you repair 
the printer. 

Check the printer cables and connectors. 



Replace I/O board. 



Useful references I/O board, section 4 

Printer cables, section 6 

1 
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Bntry to the Problem 



1«S Palling parlplMral 

1«5»5 GPIB cofni0Cted 
printer 



FroblM mm 
ir 



mmmn bf thm 



A check o£ the symptoms 
is tforthvhiie 



A 6202/02 correspondence printer or 6203 
electrostatic printer-plotter does not give the 
expected output £rom a known working program* 
Examples for POS systems are PRINT and COPY* 



PommiUle emus«m 

The more likely causes 
are givens remember t 
there may be others* 



Printer switches are not set for use with PERQ 
Faulty cable or connector 
Faulty printer 
Faulty 1/0 board 

Another device connected to the QPIB is faulty 
User not running software 



Bxpacted dieeiui by tlim 



These checks are given 
in the user guide* 



Check the printer switches are set as defined in 
the user guide* Only a qualified person should 
remove the 6202/02 printer cover to check the 
internal switch settings* This is necessary if the 
printer was not last used on a PERO. 

Check the GPIB cables are all plugged in correctly 
and are not damaged* 

Run the printer confidence test* 

Check that the high resolution graphics tablet 
works correctly* 

Disconnect any devices other than the tablet and 
the printer under test from the GPIB* 
Substitute another printer* 

Refer to the printer section of the guide to 
resolve basic printer problems* 



ActioiMi you sliould 
tmkm 

]>epends on the 
information you have 
gathered* It may be 
worthwhile checXing out 
less likely causes if 
this can be done 
quickly* 



Confirm the problem is as seen by the user; the 
result of his checks will help your analysis* 

Printer substitution will isolate printer faults 
conclusively* Printer faults are covered in the 
printer service guide* If the printer is not 
covered by a service contract the customer must 
agree to an additional charge before you repair 
the printer* 

Check the printer cables and connectors* 
Replace the I/O board 



Useful references 



I/O Board f section 4 
Printer cables^ section 6 
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Entry to tim Problem 



1«5 railing peripteral 

1«5«6 OSLAN conn»ction 



troblM as 
ttsar 



h ehack of th« ayaptoas 
is tforthwhils 



Failure to cbaaunicata with anothar PERQ systsa 
across ths local araa network (LAN)» 



foaaibla esusaa 

Tha aora likaly causes 
are given» reaeaber, 
there asy be others. 



Faulty LAN cables connector or terainator 

Faulty transceiver cable 

Faulty tranaceiver unit 

Faulty CZO board 

PERQ not in aode to reapond 



ehaeks bf tha 



These checks are given 
in the user guide* 



Check that the correct software is in use at 
both PEROs and that the LAN addresses are 
correctly defined. 

Check the transceiver cables, LAN cables and 
terminators are plugged in correctly and are not 
daaaged* Make these checks at both processors and 
all transceiver units. 

Run the OSLAN confidence test and note the 
results. 

Cheek other devices on the LAN can coaaunicate 
and/or disconnect thea. Try the confidence test 
again. 

Substitute LAN transceiver unit, LAN cable or 
terainator. 



Actions you should 
take 

Depends on the 
inforaation you have 
gathered. It aay be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly. 



Confira the problea is as seen by the useri the 
result of his checks will help your analysis. 

Confira ZCL contractural obligation to repair LAN 
hardware. But to isolate a fault to PERQ hardware 
involveaent in LAN hardware subatitution is 
expected. 

Zf the fault appears to be a PERQs 
Cheek the transceiver cable 
Replace the EZO board 

If EZO is changed thens 

EITHER the LAN address of the substitute board 

will need defining to all nodes of the LAN, 
OR the RON defining the LAN address will 
need to be transferred to the substitute 
board. 



Useful references 



OSLAN, section 4 
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1«6 Qmmlltf 

Display mcfn 



FToblM M mmmn by thm 



A eh«ck of th9 syiiptoJis 
is trorthwhiis 



Th« picture displaysid on ths scrsen is of poor 
quality, Thars is a lack of brightness or 
contrast* Tha picture is out of focus or straakad« 



Pommiblm 



Thm m6zm likaiy eausas 
ara given reiie«ber# 
there eay be others* 



by the 



These cheeks are given 
in the user guide. 



Brightness control set incorrectly 
Faulty display unit 
Faulty M«ory or CSV board 
lx»ose interconnecting cables 
TTL board on large screen 

Try adjusting the brightness control to ioq^rove 
the display quality* 

See if the poor quality is due to faulty 
characters with parts eissing or added* Is the 
display broken up by a pattern* 



Mctimm fou should 
tmkm 

Depends on the 
information you have 
gathered* xt say be 
vorthw hi le check ing out 
less likely causes if 
this can be doam 
quickly* 



Confim the problen is as seen by the userr the 
result of his checks will help your analysis 

Adjustments within the aonitor to improve 
brightness* contrast # focus or streaking are 
unlikely to be the cure* In practice iiiprovements 
do not usually last* The display unit should be 
replaced* 

Parts of characters missing or added is usually 
due to faulty video amplifiers on the menory 
board* 

Patterning is often caused by the CPU board, but 
it can be caused by the senory board* 



Useful references 



Display units f section 4 
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Bntry to tiM ProblM 



1«6 Ouality 



1,6,2 Bitpad dead 
araaa 



FroblM as 



•Mil bf thm 



A chack of tha aynptoM 
la vorthwhila 



Parts of tha high raaolution graphiea tablat 
aurfaca do not raapond corractly to puck 
aovananta. Tha cursor on tha diaplay acraan atopa, 
and Juapa inataad of aoving aaoothly* 



FOMibl« eWMM 

Tha aora likaly causaa 
ara givan rananbar, 
thara say ba othars« 



Tha aagnatic bias of tha tablat aurfaca haa baan 
disturbad 

Faulty tablat # cabla or BZO board 



ebmekm by tta^ Chack tha tablat unit cablaa ara pluggad in 

corractly and ara not daaagad« 



Thaaa chacka ara gi van 
in tha uaar guida* 



Biaa tha tablat aurfaca uaing tha bar aagnat 
providad* Tha inatallation card givaa inatructiona 
for doing thia« 



ictio 
taka 



you sliottid 



Oapanda on tha 

information you hava 
gatharad. It aay ba 
worthwhile checking out 
laaa likaly cauaaa if 
thia can ba dona 
quickly* 



Confirm tha problan ia aa aaan by tha uaar 7 tha 
raault of his chacka will halp your analyaia 

Chack tha tablat unit cablaa and connactora* 

Try biaaing tha tablat aurfacaa again, Saa aaction 
7 for dataila, 

Subatituta tha tablat than tha PBRQl BIO board. 



Tablat daad araaa 



Raplaca Tablat 
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Entry to thm Problem 



U6 QumXitf 

Printers 



FroblM as wmmn bf tte 

A check o€ the eynptom 
is worthwhile 



Print quality has deteriorated on a job 
previously run« 



Ths sore likely causes 
are givens reaeiiher« 
there say be others* 



Worn or danaged ribbons f heads f tractors 

Bxhausted toner 

Hon approved paper or ribbon 

Out of adjustnent or faulty printer 



dbmcfm bf tte 



tiMr 



These checks are given 
in the user guide* 



Ensure the actions in the printer user guide 
have been carried out» 

Run the printer confidence test and sake a further 
judgement on print quality* 



Aetions you should 
taks 

Depends on the 
information you have 
gathered* It may be 
worthwhile checking out 
less likely causes if 
this can be done 
quickly* 



Confirm the problem is as seen by the user; the 
result of his checks will help your analysis* 

Printer faults will be covered in the appropriate 
printer service guide* 



Oseful references Printer test programs # section 5 
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Entry to the problem 
Isolating the problem 2 

Functional diagram's 
Overview 
Operating information 
Reference information 
Procedures 
Technical notes 



ProblM isolation 



This ssction contains infornation to help you find 
ths causs of ths problsa« 

Additional problems nay bs introduced if the 
WARNINGS and CAUTIONS ars not observed. 

Section Heading 

2*1 MMIXHCS and CMTZOHB 

2«1«1 Warnings 
2«1«2 Cautions 



2.2 PtB02 PMsr 

2«2«1 AC distributon 

2«2«2 DC distribution 

2«3 RIS niagiiMtie displar 



2«4 m OiagnMtie display 



2«S POB irror eodss 



2«C PQS Login 



RIO 14 3 



Contents Problem isolation 
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2.1 mMIBBS and CAOTZOHS 

2«1«1 Warnings 

Dangerous voltagaa withiii Tldao tanlnala 

Bxtra high voltages are generated for the CRT 
vlthln video terminals and nalns voltages can be 
present even when power Is switched off at the 
temlnal aalns switch* The surest way of reaovlng 
power froM a unit to be worked on Is by 
withdrawing the nalns Input plug* However, even 
when the plug has been withdrawn* a high potential 
■ay still exist on the p«d« anode near to the 
front of the tube 



JUl justing CXr diepXafs 

Soae adjustaents to CRT displays have to be done 
with the circuits exposed and power switched on* 
Such adjustaents should be carried out only by 
trained engineers who aust observe good 
engineering practices to avoid Injury and to 
ensure their survival In the event of accidental 
shocks* 



BeaiduaX BR charges p«d« anode 

It has been found that a very high voltage charge 
can be present on the EHT connector of a CRT even 
though aalns power Is reaoved and the teralnal has 
been repeatedly earthed* At all tlaes avoid 
touching the teralnal on the tube either directly, 
or through aetalllc tools* 

Olass hasard 

Mechanical shock to a cathode ray tube aay cause 
the tube to laplode violently* Take extra care 
when handling tools near to the CRT and shield the 
glass with a cloth or felt restraining aedlua* An 
laploslon could sever ly Injure you and colleagues 
nearby* 



Vrocaaaor cabinet 

Take particular care to avoid contact with high 
voltages in these areas* 

• The wiring on the 120/240 volts AC aalns input 
panel which is not coapletely enclosed* 

• The processor power supply adjustaent which is 
aaong switching coaponents carrying hundreds of 
volts* 

• Tablet power units which have a separate 120/240 
volts AC aalns supply* 

• Display aonltor units which have an integral psu 
with a 120/240 volts aalns input* 
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Cautions 

ll«etro«tJitle dMsgs 

SoiM coniponents on printed circiut boards can be 
damaged by excessive voltages^ regardless o£ 
current flow* Such components are referred to as 
electrostatically sensitive devices (ESOs). To 
avoid damage to such devices from movement 
generated charged on the bodys 

• avoid unnecessary handling of boards 

• wear an earthed wrist strap when handling boards 

• always transport boards in an authorised 
container 

• keep board in container until required 

• slit the container with a knife; do not tear it 
open 

• if they are supplied # carefully remove edge 
connector shunts and reapply to the replaced 
board • 



Screen optical coatings 

Some video terminals have a special anti^glare 
coating applied to their screens* Try to avoid 
fingering these screens* If a screen is 
contaminated by oils from the skin» use only the 
recommended cleaning pads to remove the oils and 
wipe the screen dry with a soft paper tissue or a 
lint<*free cloth* 



field repair strategy 

Board or whole unit replacements are the expected 
methods of on-site repairs to equipment covered by 
this guide* Sub-unit replacements will normally be 
done by service centres; only in unusual 
^ situations will subunits like mains transformers 
^ and cathode ray tubes be replaced on site* 



Pisad disc daaage 

On TI machines lock the disc heads before moving 
the processor be careful not to jar the unit if it 
has to be moved to gain accedes to the locking 
mechanism at the rear of the unit* On T2 machines 
the 5*25 inch disc heads are not locked manually* 

Data corruption 

Failure to observe the following can result in 
system data being corrupted* 

* Do not rest flexidisc cartridges on the tablet 
surface 

* Do not stand the display unit on top of the 
processor* 

* Do not place the tablet biasing magnet on or 
near flexidisc cartridges or the rigid disc, 

* Do not leave the flexidisc drive door open when 
not in use* 

* Do not input mil tip le control and C characters 
on the keyboard indiscriainately* 



S2-2 
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OMr prograas 

Th«8e aay contain arrors %fhich produca hardwara 
fault aymptoaa. Run or hava tha uaar run tha 
confidanca taats first. Saa saction 5 
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2.2 PE102 Ptmmr 

This subsection should help you to isolate 
problefBS to do with the power distribution* 



2.2*1 AC distribution 

If power is present at the processor unit and the 
circuit breaker is closed , the fans wild be 
running* 

If the fans run but DOS is not lit, check the a«e« 
power connection to the PSU* 

Consider that some monitor units have an internal 
PStI and will therefore have a seperate nains input 
requirement* 



2*2.2 tx: distribution 

Take off the rear panel of the processor cabinet* 
Measure the DC voltages at the supply except •i>24V 
and -(-SSV which are measured at the bulkhead* 

A circuit diagram of the DC distribution is 
provided in section 3* 
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2.3 RS Diagnostic displcy 

This ssction will help you translate the numbered 
DOS steps into possible fault causes. 

The 3 digit decimal display gives a readout of the 
progress of the establishment steps carried out 
every time the system is loaded* If POS 
establishment is completed satisfactorilyr the 
display will reach 999 i a number less than 999 
indicates that one of the steps has failed and 
establishment has been halted* 

The list below shows the establishment step for 
each number, and the possible fault if the process 
halts at that step. 

Section 4 gives an outline of the system 
establishment process. 



CMxmam 



The ODS hardware has a fault in it, which 
sometimes causes the number displayed to be 1 less 
than it should be. When PERQ and ODS are working 
correctly, ODS pauses at 10 before PeRQ loads the 
bootstrapi if the DOS bug is active, ODS will 
pause at 9. 

In practice this means that when you establish the 
system-either by switching ON or by pressing the 
boot button-you should watch the DOS display. If 
it pauses at 9, then when ODS halts due to a 
fault, add 1 to the displayed number before you 
look up the possible cause in the table below. 

Display Meaning of display 

Under control of micro->code in CPU RON: 

0 incrementing DOS to show that CPU ROM micro 
code has been entered and that an instruction 
can be executed 

1 testing following functions of 2910s 

NEXT, GOTO (various locations), simple 
conditional GOTO, subroutine CALL and RETURN, 
two level subroutine CALL and RETURN. 



Possible faults 



CPU board 
Keyboard 
Keyboard cable 

CPU board 



2 writing to and reading from registers 

3 testing register X addressing 

4 testing register Y addressing 

5 further testing of Y addressing; verifying ALU 
and carries. 

6 Checking following functions of AI^: 
. AND, 0R# XNOR, NOT 

. Carry on all five ALU chips 

7 checking conditional branches needed by the 
boot PROM - GTR, GEO, LEO, C19 

8 testing 2910 LOAD S and REPEAT functions 

9 testing control store 



CPU board 
CPU board 
CPU board 
CPU board 

CPU board 



CPU board 

CPU board 
CPU board 
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2*3 906 Mmgmmtic^ dlaplajr • continued 

Display Waning of display 

10 Loading a boot fila* Tha system selects » the 
link, a boot floppy or the fixed disc in that 
order. 



Possible faults 

floppy disc drive 
fixed disc drive 
I/O board memory . 
board CPU board 
Link 



To narrow down the choices if you are trying 
to load from fixed disc, try starting the whole 
process again by pressing the boot button, Xf 
that does not work, try loading a boot floppy, 
then pressing boot button. If that moves DOS 
past 10, then fault (s) could be the EXO board 
or fixed disc drive 

If the DDS still sticks at 10, try taking off 
the front panel of the cabinet and checking 
that SIO, memory and CPU boards are all firmly 
seated, ~^ 

The microcode in the CPU ROM now initiates a read transfer from a 
disc. Two microcode modules are read into the control store RAM: 

VPY-additional CPU and memory tests 

ST5B«»system boot loader 

The transfer is from the flexidisc drive if a 'Boot Floppy' is 
loaded. The fixed disc drive is selected if a 'Boot Floppy' is not 
identified. Attempts are made to read the microcode from both track 
0 head 0 and track 1 head 1 on the fixed disc. 

An unexpected interrupt from another source will cause a halt with 
a number between IS and 21 on the DDS, 

Xf the transfer is successful the DDS is incremented to 29 and 
control passed to VPY, 



11 memory data error 

12 memory addressing error. 



13 disc not ready 
(check belt) 
EXO board 

14 could not read disc 



Retry using 
'Boot Floppy* 

fixed discdrive 



memory board 
memory board 



fixed disc drive 
EXO board memory 
board 



15 unexpected interrupt 



EXO board 
CPU board 



16 unexpected disc interrupt 



EXO board 
CPU board 



17 

18 
19 



unexpected network 
interrupt 



Retry using fresh 
'Boot Floppy' or 
fixed disc 



unexpected X80 output interrupt 
unexpected video interrupt 



BIO board 
CPU board 



20 unexpected Ethernet interrupt 



21 unexp^ted memory parity interrupt 
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2.2 F08 DZagnostie dlsplair - continued 

Display Maaninq of display Possible faults 

29 disabling ths CPU RON 

30 incrsMnting the DOS up to 50 

50 error reporting nechanisa in VPY has not worki 

51 * stack eapty' bit in aicro-state register not 
set after a stack reset 

52 could not load TOSy or bit 0 not working 

53 could not load item onto stack or oit 1 not 
working 

54 'stack empty* bit still set 

55 one of 2 to 14 of the stack not working 

56 'stack enpty' bit set after only 15 loads 

57 bit 15 not working 

58 'stack enpty' bit set after 16 loads 

59 error reporting eechanism in VFY not working 



60 


data 


error 


after 


61 


data 


error 


after 


62 


data 


error 


after 


63 


data 


error 


after 


64 


data 


error 


after 


65 


data 


error 


after 


66 


data 


error 


after 


67 


data 


error 


after 


68 


data 


error 


after 


69 


data 


error 


after 


70 


data 


error 


after 


71 


data 


error 


after 


72 


data 


error 


after 



73 'stack enpty' bit set after only 13 reads 

74 data error after unloading bit 1 froia TOS word 

75 data error after unloading bit 0 fron TOS word 

76 stack empty bit not set after 15 reads 

77 2910 call stack failure 

78 odd did not jump on a 1 

79 odd jumped on a 0 

80 byte sign did not jump on 200 

81 byte sign jumped on 0 

82 C19 did not jump when it should have 



CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 


CPU 


board 
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2*3 906 Diagnostic display - continued 

Display Meaning of display 

83 BPC[3] did not juap when it should have 

84 CI 9 jumped when it should not have 

85 BPC(3] Jumped when it should not have 

86 GTR did juap when it should not have 

87 GTR jumped when it should not have 

88 GEO did not jump when it should have 

89 GEO jumped when it should not have 

90 LSS did not jump when it should have 

91 LSS jumped when it should not have 

92 LBQ did not jump when it should have 

93 LEO jumped when it should not have 

94 GEO did not jump when it should have 

95 GEO jumped when it should not have 

96 Carry did not jump when it should have 

99 Overflow jumped when it should not have 

97 Carry jumped when it should not have 

98 Overflow did not jump when it should have 

100 ALU AND NOT function failed 

101 ALU OR function failed 

102 ALO or NOT function failed 

103 ALU AND function failed 

104 ALU OR NOT function failed 

105 ALU NOT A function failed 

106 ALU NOT B function failed 

107 ALU XOR function failed 

108 ALU XNOR function failed 

109 ALU old CARRY ADD function failed 

110 ALU old CARRY SUBTRACT function failed 

111 ALU old CARRY ADD with old CARRY • 0 failed 

112 Fetch error on force bad parity 

113 unexpected parity error 

114 no parity errors on force bad parity 



115 parity error detected on force bad parity but 
address given was wrong 

116 micro-state registers bit 12 to 15 (BNUX 16 to 
19) not showing correct value 



Possible faults 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

CPU board 

memory board 
see note 2 

memory board 

memory board 
see note 2 

memory board 
see note 2 

CPU board 
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2m 2 P08 Diagnostic display - continusd 

Display Waning of display 

117 NDX tsst failsd 

118 uppsr 4 bits of stack failsd 

119 dual Addrsss/Pstch4 tsst failsd 

120 unsxpsetsd Rsfill 

121 BFC tsxt failsd 

122 Pstch4 tsst failsd 

123 Pstch4 tsst fsilsd 

124 Storsd tsst failsd 

125 Pstch2 tsst failsd 

126 Stors2 tsst failsd 

127 nsxtop tsst failsd 

128 ovsrlapping Patch and Stors cyclss failsd 

129 bad interrupt 

130 unsxpsetsd nsttdork intsrrupt 

131 unsxpsetsd Z80 output intsrrupt 

132 unsxpsetsd Ethsrnst intsrrupt 

133 data srror on asaory swssp 

134 addrsss srror on asaory swssp 

135 Pisld did not work 

136 Displatch did not juap 

137 wrong Displatch targst 

If all tssts in VPY ars 8uccsssful# ths DDS is 
and control is pssssd to SYSB» which loads ths 
and PBRQ opsrating systsa* 

150 SYSB not loaded properly 



Possible faults 

aeaory board 
CPU board 

CPU board 

asaory board 

CPU board 

CPU board 

CPU board 
asaory board 

CPU board 
asaory board 

CPU board 
asaory board 

CPU board 
asaory board 

CPU board 
aeaory board 

CPU board 
aeaory board 

CPU board 
aeaory board 

CPU board 
EZO board 

CPU board 
EZO board 

CPU board 
BIO board 

CPU board 
BIO board 

aeaory board 

aeaory board 

CPU board 

CPU board 

CPU board 

increaented to 150 
0 code interpreter 



boot area not 
written properly 
try another 
bootstrap 



Undsr control of SYSB aicrocods: 
151 SYSB did not coaplsts 



Uss NIUCEBOOT to 
writs anothsr 
bootstrap 
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2,3 P06 Diagnostic display - continued 
Display Meaning of display 
152 Illegal boot key 



Possible faults 

Make sure that 
right key is held 
down. The default 
is a 



153 Could not restore heads on fixed disc 



fixed disc drive 
(check belt) 
SZO board 



154 No boot file for key that is being held dotm 



keyboard 

Make sure that 
right key is down 

Make sure that a 
bootstrap exists 
(by using MAKEBOOT 
on appropriate 
device ) 



155 No interpreter for the key 



156 Interpreter file is enpty 



157 fixed disc error 



Use MAKEBOOT write 
a new bootstrap 

Use MAKEBOOT to 
write a new 
bootstrap 

fixed disc drive 
EIO board 



158 Floppy disc error 



floppy disc drive 
EIO board 



159 Malformed boot file 



160 Checksum error in microcode 



Use MAKEBOOT to 
write a new 
bootstrap 

Use MAKEBOOT to 
write a new 
bootstrap 



161 Checksum error in Q code 



Use MAKEBOOT to 
write a new 
bootstrap 



162 Bad interrupt 

163 Unexpected disc interrupt 



CPU board 

EIO board 
CPU board 



164 Unexpected network interrupt 



BIO board 
CPU board 



165 Unexpected X80 output interrupt 



CPU board 
EIO board 



166 Unexpected video interrupt 



167 Unexpected Ethernet interrupt 



CPU board 
memory board 

CPU board 
BIO board 



168 Unexpected memory parity error interrupt 



memory board 
CPU board 



Once 0 code has been successfully loaded SYSB increments the DOS to 
198 and starts executing 0 code* 
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2.3 P06 Oiagnostic displair - continued 

Diaplay Waning of display Poaaibla faults 

198 0 coda intarpratar not antarad corractly Uaa MAKEBOOT to 

writa anothar 
bootstrap 

Onca 0 coda initialisation has baan carriad out tha display is 
incraaantad to 199 and contrrol passad to tha PERQ operating systam 
initialisation routinas« 



199 


Systaa not antarad-calls or assignnants did not 

work 


see 


note 


I 


Undar control of P06 initialisation routinass 








200 


Systaa antarad r Xnit Naaory to ba callad 


see 


note 


1 


201 


SAT and SIT pointers not sat 


see 


note 


1 


203 


Stack sagnant nunbar not sat 


see 


note 


1 


204 


Reading boot block 


see 


note 


1 


205 


Setting systeoi version number 


see 


note 


1 


206 


Setting head of free segment nuaber list 


see 


note 


1 


207 


Setting first system segment number 


see 


note 


1 


208 


Setting system boot disc 


see 


note 


1 


209 


Setting system boot character 


see 


note 


1 


210 


Reading boot block 


see 


note 


1 


211 


Setting default heap aegment number 


see 


note 


1 


212 


Setting first used segment number 


see 


note 


1 


213 


About to set free lists of data segments 


see 


note 


1 


214 


Setting free lists of data aegments 


see 


note 


1 


215 


Allocating a segment number 


see 


note 


1 


216 


Temporary segment number allocated 


see 


note 


1 


217 


Reading to enter loop to find memory size 


see note 1 
CPO board 
memory board 


218 


Bxited from memory size loop 


see 


note 


I 


219 


Restoring mangled word 


see 


note 


1 


220 


Releasing temporary segment number 


see 


note 


1 


221 


Locating segment adjacent to the BIO aegment 


see 


note 


1 


222 


Modifying the location of BIO segment 


see 


note 


1 


223 


Adjusting free memory 


see 


note 


1 


224 


Setting the free lists of data aegments 


see 


note 


1 


225 


setting the screen segment 


see 


note 


1 


226 


Allocating the header buffer for swapping 


see 


note 


1 


227 


Allocating the status buffer for swapping 


see 


note 


1 


228 


Swapping Allowed aet to false 


see 


note 


1 
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2*3 WOB Oiagiiostie display -continued 

Display Wsaninq of display 

229 All boot loaded segnsnts sat (Inswappals (if 
boo tad frofli floppy Znit Manory conplata, 
raady to raturn to systan 

230 Starting to incraasa nunbar if sagmants allowad 
(bacausa aaaiory is largar than 1/4 nagabyta) 

231 Changing aaxiiKUi of SZTSag 

232 Changing aiza of SZTSag 

233 Changing aaxiaua of SATSag 

234 Changing siza of SATSag 

235 Craating naw unallocatad aagnant ntiabars 

236 Znit Maaory finishad 

300 Calling init EZO 

301 Satting *Kay anabla' to FALSE 

302 Allocating buf fars 

303 Allocating buf fars and satting soaa variablas 
310 Initialising intarrupt vactors 

320 Initialising davica tablas 

322 Initialising Etharnat 

325 Etharnat initial isad 

330 Initialising scraan, calling Znit Tablat 

340 Initialising tablat, calling Znit Cursor 

350 Znitialising cursor 

360 Znitialising 280 

361 Zntarrupt now off i about to sand davica tabla 
to aicrocoda 

363 Got control block for Z80 spaach 

364 Satting up vidao rag is tars 

365 Starting scraan 

366 Got control blocks for kayboard, RS232 and GPZB 

368 Raturning aicrocoda 

369 Turning on interrupts 

370 Entering Locata oak Haads, allocating buffers 

371 Moving disc heads to track 0 

373 Track 0 bit not sat 

374 Satting currant head position to cylinder 0 

375 Doing a duaay read trtm the fixed disc cylinder 
0 sector 0 

376 Disposing of buffers » calling Find Size 



Possible faults 
see note 1 

see note 1 

see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 
see note 1 

aee note 1 

see note 1 

see note 1 

see note 1 

see note 1 

see note 1 

see note 1 

EZO board 

fixed disc drive 

EZO board 

fixed disc drive 

see note 1 

EZO board 

fixed disc drive 

sea note 1 
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2«3 POB Diagnostic display - continusd 
Display Meaning of display 

380 Entering Find Sizsy allocating buffers 

381 Doing a *DIAGR£AD" to find sise of rigid disc 

382 Disc access atteapt returned 



Possible faults 

see note 1 

BZO board 

fixed disc drive 

EXO board 
disc drive 



383 


Coapleting Find Sise, disposing of buffers 


see 


note . 


390 


Setting keyboard status buffer 


see 


note . 


400 


Could not pause 


see 


note ] 


410 


Entering Znit GPIB, allocating buffers 


see 


note : 


411 


Building first 6PIB coaaand 


see 


note J 


412 


Sending first coaaand to Z80 


EZO 


board 


413 


Building second GPIB coaaand 


see 


note ] 


414 


Sending second coaaand to 280 


EZO 


board 


415 


Disposing of buffers, exiting Xnit GPIB 


see 


note 1 


420 


Zeroing block 


see 


note : 


499 


Exiting mrr EZOr calling InitStreaa 


see 


note 1 


SOO 


Failure in ZnitStreaa, calling FS Znit 


see 


note J 


600 


Failure in FS Znit 


see 


note J 


700 


Operating consoler calling Znit Exceptions 


see 


note j 


800 


Failure in Znit Exceptions 


see 


note J 


810 


Setting systea version nuaber 


see 


note J 


820 


Reading tiae froa 60 Hs clock 


see 


note 1 


822 


Setting 60 Hs reference tiae 


see 


note ] 


824 


Initialising Tiae Staap value 


see 


note J 


900 


Calling FS Set up Systea 


see 


note J 


9S0 


FS Set Up Systea coaplete, enabling swapping 


see 


note 1 


951 


Enabling swapping 


see 


note 1 


952 


Enabling swapping 


see 


note J 


999 


Systea fully initialised , printing systea title 
line 


no faults 



Motes: 

1 



These failures are unlikely to be caused by hardware; they are aost 
probably due to corrupt software. 

DDS should not halt on these nuabers during eatablishaent, they 
occur only when VFY is being used as a test prograa 
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2.4 



Diagnostic display - contiunuod 



014 

015 
016 
017 
018 
019 

020 
021 



Wxt svsnt /failure 



Counldn*t rsad disc 



029 
030 
050 
051 

052 
053 
054 
055 
056 
057 
058 
059 
060 
061 
062 
063 
064 
065 
066 
067 
068 
069 
070 
071 
072 
073 
074 
075 
076 
077 
078 
079 
080 
081 
082 
083 
084 
085 
086 
087 
088 
089 
090 
091 
092 



Boot from floppy 

Unsxp«cted intsrrupt whil« rsading floppy 

Onsxpsctsd disc interrupt whils rsading 

floppy 

Onsxpsctsd nstvork interrupt whils rssding 

floppy 

Onsxpsctsd Z80 output interrupt whils rsading 

floppy 

Onsxpsctsd vidso intsrrupt whils rsading 

floppy 

Onsxpsctsd 3 Hx Bthsrnst iatsrrupt whils 
rsading floppy 

Onsxpsctsd asaory parity intsrrupt whils 
rsading floppy 

Raving succsssfully loadsd cods froa sithsr 
ths floppy or fixsd disc ths Boot PROM 
incrsasnts ths DOS until it rsachss 029 and 
than passss control to VFY 

VTY 

Disabls ths Boot PROM 
Buap ths DOS up to 50 

Error rsporting aachanisa in VFY has not worksd 
Stack sapty bit in OSTATE rsgistsr not sst 
aftsr a Stack rssst 

Could not load TOS or Bit 0 not working 
Could not push a valus or bit 1 not trorking 
Stack smpty bit stills st aftsr a push 
0ns of bits 2 to 14 working 
Stack sapty bit sst aftsr only 1$ pushss 
Bit 15 not working 

Stack sapty bit not sst aftsr 16 pushss 
Error rsporting aschanisa in VFY not working 



Possibls faults 

Disc drivs 
BIO board 
Nsaory board 

EIO board 
CPO board 
EIO board 
CPO board 
EIO board 
CPO board 
EIO board 
CPO board 
EIO board 
Nsaory board 
CPO board 
EIO board 
CPO board 
EIO board 
Nsaory board 
CPO board 



Data 


srror 


aftsr 


Pop. 


Bit 


14 


Data 


srror 


aftsr 


Pop. 


Bit 


13 


Data 


srror 


aftsr 


Pop. 


Bit 


12 


Data 


srror 


aftsr 


Pop. 


Bit 


11 


Data 


srror 


aftsr 


Pop. 


Bit 


10 


Data 


srror 


aftsr 


Pop. 


Bit 


9 


Data 


srror 


aftsr 


Pop. 


Bit 


8 


Data 


srror 


aftsr 


Pop. 


Bit 


7 


Data 


srror 


aftsr 


Pop. 


Bit 


6 


Data 


srror 


aftsr 


Pop. 


Bit 


5 


Data 


srror 


aftsr 


Pop. 


Bit 


4 


Data 


srror 


aftsr 


Pop. 


Bit 


3 


Data 


srror 


aftsr 


Pop. 


Bit 


2 


Stack sapty bit sst aftsr 


on. 


Data 


srror 


aftsr 


Pop. 


Bit 


1 


Data 


srror 


aftsr 


Pop. 


Bit 


0 



Eapty bit not sst aftsr 15 Pops 
2910 call stack failurs 
Odd didn't juap on a 1 
Off juapsd on a 0 
Byts sign didn't juap on 200 
Byts sign juapsd on 0 
CI 9 didn't jump whsn it should havs 
BPCI3] didn't juap whsn it should havs 
CI 9 juapsd whsn it shouldn't havs 
BPCI3] juapsd whsn it shouldn't havs 
GTR didn't juap whsn it should havs 
GTR juapsd whsn it shouldn't havs 
GEO didn't juap whsn it should havs 
GEO juapsd whsn it shouldn't havs 
LSS didn't juap whsn it should havs 
LSS juapsd whsn it shouldn't havs 
LEO didn't juap whsn it should havs 



CPO board 
CPO board 
CPO board 
CPO board 



CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 
CPO 



board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
board 
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2*4 Fn Diagiiostie display - continued 
Display Haxt avnt/failura 
156 No system 



157 
158 



Pixsd disc error 
Floppy read error 



Possible faults 

Wrong button 
pressed during 
booting 
Fixed disc 
Floppy disc 



160 Checksum error in microcode 

161 Checksum error in C<-code 

162 to 168 Bad channel interrupts 
180 Floppy seek error 

255 Loading successfully completed 



Microcode file 
PNX file 
Processor 
Floppy disc 
None 



Note 1 



These failures are unlikely to be caused by hardware. It is much more likely 
that the software has for some reason been corrupted* Try to cure the fault by 
booting from a boot floppy and then recreating the fixed disc bootstrap. 
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POB Login 

■■■■ or posmoitl rojoction 

This Information will halp you to: 

• Chack or altar usar nanas and passwords 

• Racraata aalforaad or not found profila filaa 

• Raload Missing systan filas 



Ummr nmmm and pnssvocds 

Tha following staps will allow you to chack or 
altar usar nanas and passwords* If tha dafault 
nana is not acoaptad» raload tha nissing systan 
fila first. 

Load tha systan « antar data and tina, 

Prass tha raturn kay whan pronptad for a nana* 

This logs into tha systan undar tha nana guast 
in partition usar* 

List tha nanas known to tha systan with tha 
connand 

OSERCONTROL LIST 

Add a naw usar nana to tha list with tha connand 

ADOOSER usar nana 

A connand to add a usar alraady listad allowa tha 
password to ba updatad* 

Prassing tha raturn kay whan pronptad will antar a 
null password* 

To updata a passirord typa 

ADOUSER usarnana/PAS 

Usaful information about USERCONTROL is providad 
by HELP* 



Nnlfonwd profila filas 

Halfomad profila filas pravant logging in to tha 
systan* 

Tha following stapa will allow you to form 
nalfomad or not found profila filas* 

Load tha systan* Prass tha raturn kay whan 
pronptad for a nana* This logs into tha systan 
with tha nana guaat in partition usar* 

EDIT ay profila 

To axaniha and nota tha contants of ny profila 
fila* Saa saction 5*1*3 for uaa of tha EDITOR 
utility* 

Dalata tha nalfomad profila fila with tha command 

DELETE my profila 

Craata a naw profila fila with your nana by 
copying tha dafault profila fila* 

COPY SYSsBOOr>DEFA0LT*PROFILE SYS:USER>mydir>my profila fila 
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Functional drawings 



This section contains drawings of the system 
units« These are supported in section 4 by an 
overview and «ore detail* 



Section 


Heading 


3.1 


FB102 Systes 


3a.i 


Configuration capability 


3a.2 


PER02 system basic equipment 


3a*3 


Processor unit assemblies 


3.1.4 


Display types 


3. 1.5 


Keyboard unit 


3a«6 


Tablet units 


3a. 7 


Printer options 
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functional drawings 
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Functional drawings 



3,1 PBa02 SfStM 

3«1«1 Configuration capability 

Tha diagraa mhws tha configuration capability of a typical PERQ2 system. 
Options ara available for diaplays, fixed disc capacity, printers and other 
peripherals. 

See 4«1 and 4*2 for an overview. 

See 6«1 for type and feature nunbers for Tl and T2 systens* 



Lindscapt or 

Portrait 

Display 



Koyboard 

P€RQ2 



Tablet 



Procatsor unit 



CPU 




Writablt 




Control 




Stort 






16k 



Fix«d diic(t) 
35 Mb (70 Mb) 



FiopDV disc 
1 Mb 
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Functional drawings 



3«1 PeB02 SfstM 
3.1»2 P1RQ2 systfta basic equipment 

The drawing shows the physically separate units of the basic PERQ2 system. The 
display can be portrait or landscape depending upon system requirement. The 
tablet and associated puck can be portrait or landscape, whichever is 
appropriate. 
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Functional drawings 



3.1 PB102 systM 

3«1«3 Procassor unit assambliaa 

Tha drawing shows tha layout of tha major assambliaa housad within tha PER02 
procassor unit covars. Nota that Tl varsion is fittad with 1x8 inch fixad 
disc and T2 varsion may hava 1 or 2 x 5,25 inch fixad discs, dapanding upon 
systan raquiramaht. 

Tha rafarancas ara to an ovarviaw of thasa units s 
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3,1 PB102 sfstaa 

Pigplav types 

Two typss of display ara available for the PBR02 system. The display can be the 
standard portrait unit, or the landscape unit. Some dispay units may be fitted 
with an integral psu and will therefore need to be connected to the AC mains 
electricity supply. 

See 7.10 for replacement information. 

The physical dimensions of the screens are about: 

. Portrait? 250mm wide? 330mm high 
. Landscape? 430mm wide; 330mm high 





Portrait display 1 5 inch 



Landscape display 20 inch 




Interface panel for dc powered units 



Power CONN 8 
ON/OFF power 
switch input 



Input 
fuse 



CONN 4 

tablet CONN 1 

, interface 



Volume 



Brightness ^optroS 




Interface panel for ac mams powered units 



S3-4 



R10143 
Edition 1 



Functional drawings 



3.1 PBKI2 systm 

3,1.5 Kavboard unit 



Tha kayboard unit conaiata of an 85-vay alphanuaaric kayboard containad in a 
houaing* An intarfaca cabla connacta tha kayboard unit to tha diaplay unit. 

Saa 7,11 for raplaeaaant inforaation* 




Sdatabita 

no parity, 300 baud 



To EiO board 



Start 



Stop 



• III 
Data 



Start 



Stop 



Data 
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3,1 Fn02 sfStM 

3«1«7 Prlnf r options 

Tha PBR02 systaa has provision for tha connactlon of savaral prlntar optional 

• XCL3185 

• XCL6202 
« ICL6203 

« CANON LBP-10 

Prlntars noraally Intarfaca via tha EZO board In tha procaaaor cablnat« Tha 

axeaptlon to thla Is tha CANON LBP-10 laaar prlntar; thla prlntar Intarfacaa 

via tha 010 board which la also contalnad In tha procaaaor cablnat« 




6203 printtr 




Csnon LBP-10 lastr printer 



R10143 
Edition 1 



S3-7 



Entry to the problem 
Isolating the problem 
Functional diagrams 

Overview 4 

Operating information 
Reference information 
Procedures 
Technical notes 



Ov«rvi«w 



Contaats 4 



This Mctlon contains a brief ^ascription of tha 
systaa unita and thair aajor functional Tha 
contant ia praaantad in tarms of raplacaabla 
itaas, whara applicabiar and axpanda tha diagraaa 
in aaction 3« 

Saction Haadinq 

4.1 Xntroduetioii 

4»1«1 Ganaral information on PBR02 

4*2 SfStM units 

4«2«1 Systaa appreciation 

4«2«2 Systaa hardware sains units 

4«3 Power distribution 

4«3«1 Systen AC aupply 

4«3«2 DC power ' 

4«4 Powsr units 

4 •4*1 General infomation on PSOa 

4«S Motherboard and latarfaeas 

4«5«1 General infomation on aotherboarda 

4«€ CPU board 

4«6«1 General information on CPU board 

4«7 Waaori board 

4*7«1 General information on aeaory board 

4«a OXO board 

4«8,1 General information on 010 board 

4.9 no board 

4«9«1 General information on EIO board 

4«10 Lint board 

4 « 10*1 General information on link board 

4«11 Pixad disc driipas 

4«11«1 The Micropolia 8 inch 35 aegabyte drive 
of PER02 Tl 

4«11«2 The Micropolia 5.25 inch drive of PER02 
T2 

4.12 Floppy drive 

4«12*1 General information on floppy diac drive 

4«13 Display units 

4,13,1 General information on display units 

4.14 PBB02 keyboard unit 

4»14«1 General information on keyboard unit 

4«15 Tablet unite 

4«15«1 High raaolution graphics tablet 

4 .IS* 2 Standard or pointing tablet 

4»1€ Optional printer 

4«i6«l General information on optional printers 
II10143 

Edition 1 i 
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Overview 



4,17 IS232 CoMUnieatioiis 

4«17,i 6«n«ral inforoiation on RS232 
conHBuni cat ions 



4.1B OBLMM 

4»ia«l (^LAN concept 
4«18«2 OSXAN hardware 



4.19 Operating sfst^as 

4. 19 mi POS operating systems general 

in format ion 
4«19«2 PNX operating system: general 

information 



4*20 POS meiiri organiMtion 

4«20«1 General information on POS memory 
organisation 



4.21 POS filMtare 

4«21«1 General information on POS filestore 



4.22 POS Sfstem load 

4«22«1 General information on POS system load 



4«23 PBX ssrstem load 

4 •23*1 General information on PNX system load 



ii 
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Overview 



4«1 Zntroduetion 
A^l.i General inf ornatlon on PERQ2 
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4 • 1 Xntroduct iM 

4«1,1 Continyd 

Th« ICL PBR02 is a coapl^ts singl«-us«r coaputtr 
•ysten with a powerful procMSor and high 
rMolution graph ics, P6R02 offars incraaaad 
•toragay graatar connactivityr highar raliabililty 
and iaprovad softwara* A choica of portrait or 
landscape diapay is available* 

Tha systaa satisfies the needs of scientists and 
engineers whose work requires a co«bination of 
dedicated processing power and interactive graphic 
facilities* 

The product is subject to continuous developaent 
and additional facilities will be introduced froa 
tise to tine* The following suaaary of featurea 
reflects the plans for PER02 systeas* 

The hardware will includes 

• high resolution graphics displaya 

• up to two aegabytea of aeaory 

• fast aicroprograaaed processors 

• pointing and graphics tablets 

• keyboards 

• 35 or 70 aegabytea fixed disc drives 

• floppy disc drive 

• printer options 

• coaaunications connection 

• open ays tea local area network connection 

• systea extension for second fixed disc drive, 
streaaing cartridge tape and distributed array 
prooaaaor 

The diagraa in section 4«1«1 identifies the aain 
asseablies foraing a typical PER02 aystaa« 

The software will includes 

• the PERO operating systea and utility prograas 

• the PHX operating ayatea based on ONZX 

• PASCAL and FORTRAN coapilars 

• IBM 2780/3780 aaulation 
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Overview 



4«2 SfStM units 
4*2«1 Sy«t#M appreciation 
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4«2 SystM units 

4«2«1 Continued 

The ICL PBRQ system consists oC herdware, firmare 
and software units which together fora a complete 
system. This service guide is primarily concerned 
with the replacement of parts of the hardware* 
However f an appreciation of all the units forming 
the system is needed. 

The user is concerned with the generation, storage 
and control of programs and data. The system is 
designed to meet the users needs and is best 
appreciated from that viewpoint. The diagram in 
section 4.2.1 will facilitate understanding of the 
complete system when reference is being made to 
this section. 



Pvegras generatlom and exmeutiM 

The user writes programs in high level languages # 
and his statements are compiled to generate an 
intermediate level code. This intermediate level 
code is not executed directly, but makes entries 
to sequences of micro^ instructions which the 
central processor hardware executes. 

There are two separate operating systems. These 
ares 

. POS or PBRQ operating system 
. PHX a version of UNIX 

The POS systems intermediate level instructions 
are in 0 code. 

The PNX systems intermediate level instructions 
are in C code. 



Pxograa and data storage 

The user's programs and data are stored in the 
filestore or in the memory subsystems. The 
filestore provides permanent storage for all 
information available to the system. The memory 
provides temporary storage for copies of filed 
information during program execution. 



Xaput^-oiitput 

A Visual display, keyboard and graphics tablet 
allow interactive data input and output. 

The operating system provides the user with a 
command level interface. It organises the movement 

of data and program execution in response to the 
user's commands. The movement of information 
between the system units is supported by the 
processor input*output hardware. 
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4«2 SfstM units 

4«2*2 Sygtea hardnara aain unita 

Tha ICL PERQ aystan hardwara conaiata of tha 
follotring phyaicalXy aaparata aain unita s 

• prooaaaor eabinat 

• diaplay unit 

• kayboard unit 

• tabXat unit 

• Optional printara 

Pnomumr aaa^abliaa 

tha procaaaor unit conaiata o£ tha foi lowing aajor 
aaaasbXiaa: 

• fraaa with cabla harnaaa and fana 

• powar aupply unit 

• fixad diac diriva<a) 

• floppy diac driva 

• tha card caga aaaambly containing printad 
circuit boardas aothar boards procaaaor, aaaory, 
and input'-output 

4,3 Fovar distritNitioii 

Tha diagraa in aaction 4, 3*1 ahowa PER02 Tl powar 
diatribution« 

4«3«1 Syataa Ac aupply 

GanaraX iaforaatiaa 

Tha PBR02 ayataa ia aanuf acturad for connaction to 
ona of tha following auppliaas 

• 240 volta 50-€0 hartz 
^ 120 volta 60 harts 

Connaction in Britain will noraally ba to 240V 
through atandard 13 aapara fuaad pluga* 

Procaaaor AC rappXir 

Thia ia routad through a connactor on tha buXkhaad 
and tha ON-OPF iaoXator awitch at tha front of tha 
cabinat. 

Paaar OKMWf 

Tha 0N«OFF iaolator awitch auppliaa naina powar to 
that 

• fan tray 

• powar aupply unit 
« floppy diac driva 
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4.3 99mmr distributioii 
4,3«1 Continued 
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4«3«2 DC power 

Distributioii 

The power supply unit provides DC power to the: 

• card cage mother board 
« fixed disc driveCs) 

• floppy disc drive 

• bulkhead interface panel for the keyboard unit# 
display unit and either or both tablet unit 

• DDS unit at the front of the cabinet 

• Monitors without integral psu 

Card emgm power 

The aother board is supplied with: 
♦5 volts 

+12 volts 
-12 volts 
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4.3 PQMr distribution 
4«3,2 Continued 

Pijwd disc powsr 

Tl ths drivs and adaptor board ara supplied with 
DC powar through drlva connactor J3 at 4-24 r <»>5 and 
-12 voXts« 

T2 saparata connaetors carry povar to tha adaptor 
board and tha drlva« 

Drlva Adaptor 

>5V • lA *SV # 2A 

♦12V 0 3A -12V « 0.125A 



FlopRf disc pcwsr 

Tha drlva la auppllad with DC powar through drlva 
connactor J5* 

'»-24 volts 

*5 volts (f\isad) 



Bulkhaad intarfsM povar 

Tha processor powar supply unit provldaa powar for 
thas 

• keyboard unit -t^S volts (fused) 

• display unit *S5 volts (except dlaplaya with an 
Integral psu)« Krlz type aonltors will require 
24V In lieu of 55V 

• high resolutulon graphics tablet; 
•f-12 volts 

-^S volts (fused) 
-12 volts 

• standard tablet ^12 volts (T2 fused by FS3 on 
the power supply unit) 
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4«4 PoMr unit 
4«4«1 General information on PSUs 
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4«4 fOMr unit 

4*4«1 Contlnyd 

Th« processor power supply unit suppllM DC power 
tos 

• The logic circuits in the card cage 

• The keyboard unit 

• The display unit# when it is not fitted with an 
integral power supply 

• The DOS 

• The fixed disc drive 

• The floppy disc drive 

• The High Resolution tablet and/or the standard 
or landscape tablet 

• The 08LAN transceiver unit 

The unit consists of two power supplies » with 
connectors f eounted to fora a single exchangeable 
unit« The diagraa in section 4«4«1 is of a typical 
PER02 Tl psu containing two sub«>asseaiblies« 



Tl and T2 power supply units are not 
interchangable« 



CWTXaV Tl 

The "^S volt outputs on the Tl dual supplies are 
joined and balanced by a workshop technique* Do 
not atteapt to adjust or replace on site 

Dual psu*s are identified as PSUl and PSU2« Inputs 
and outputs are through tervinals to plugs and 
sockets. Separately fused '^S volts supplies are 
provided fors 

• the fixed disc(s) PS2 lOA 

« the floppy disc, OOS^ tablet, and keyboard PSl 
5A 

T2 units have a seperately fused 4-12 volt supply 
for the KRXZ tablet. PS3 2A 

The unit identified as PSUl provides s 

Tl T2 

♦SV 9 35A ♦SV 9 70A 

•f24V 9 4A 
4>12V 9 0.2A 

mie unit identified as PSU2 provides: 

Tl T2 

+5V 9 35A *12V 9 lOA 

-12V 9 2A -12V 9 3A 

■♦•55V 9 1,5A ♦24V 9 5A 

♦55V 9 1.5A 



R10143 

Edition 1 



S4-11 



Oir«ryi«tf 



4«5 HotlMirbMrtf and Int^rfacM 

4«5«1 G#nTal inforaation on aothTboard 
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4«5 Itotterboard and iatsrfaMS 

4,5«1 Contlnyd 

Th« Bother printed circuit board at the back of 
the card cage provides for signal interconnection 
and distribution between t 

• The CPO board I connector Jll 

• The MMory board y connector J 10 

• The BZO board I connector J9 

• The OZO or link board i connector J 8 

The diagraa in section 4«5«1 Identifies the 
■otherboard connectors and the bulkhead interface 
panels for Tl systess 

The Mother board also has interface connectors 

fors 

• The display unit 

• A general purpose instruaentation bus (GPXB) 
This is used for the high resolution tablet unit 
and optional printers 

• A RS232 interface 

This is used for optional printers and 
eoaaunications* PeR02 uses the keyboard 
connector for a seccond RS232 interface 

• A 0X0 connector 

This is used for OSLAN and the Laser printer 
connection 

The PER02 systea units plug into the bulkhead 
interface panel to which the aother board 
interface connectors and soae board connector pins 
are extended* 

Signals to fixed and floppy discs pass through 
of f«-card connectors on the X/0 or BIO PCB* 

PERQ to PERQ link signals are passed through off- 
card connections on the 0X0 or Link boards. 



IklMd intarfaca 



This panel provides the interface for the various 

PE1102 configurations* 
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4«6 era board 
4,6»1 GaneraX information on CPU board 
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4*6 CPfl boards 

4«6«1 Continued 

Thm Central processing unit singls printed circuit 
board is a 16«»bit widsy 170 nanosecond instruction 
tine aicroprograiUMd device. 

The sicrocode executes C or Q code« The 
instructions are single byte instructions followed 
by up to 4 bytes of para«eters« 



Cotttrol stors 

The 48-bit aiero-instructions are held in the 
control store. This store consists of: 

• ilsad only aenory (ROM) holding instructions used 
during the first phase of system establishaent 
and then disable 

• Randon access seaory (RAM) loaded during systea 
establishaent 

This version of the CPU board has a control store 
of 16K 48-bit words. 

The two diagraas in section 4«6«1 show the general 
layout and operation of a CPU board 



Mi cro saqu ancar 

The control store address is generated by a 
coaplex single-chip aicro-sequencer incorporating 
a S-level call stack • Inputs are juap paraaeters, 
interrupts # and operands. 

The aicro-sequencer allows the execution of a 
aicro-instruction while fetching the next aicro- 
instruction froa the control store* 



Micro-instruction 

Addressed aicro-instructions are buffered in a 48- 
bit aicro- instruct ion register froa which the 
various fields control operand selection, aill 
function, juap conditions and aeaory access. 

Single instructions coabine arithaetic or logical 
operations with aeaory access and conditional 
juaps. 



Ixtaaaioa bits 

The CPU basically handles 16-bit words but four 
extension bits are eaployed within the engine for 
siaplif ication of nulti-length operations and the 
generation of 20-bit aeaory addresses. 



The 17-f unction 20-bit arithaetic logic unit 
produces nicro- instruct ion results which are 
buffered for use as: 

• Neaory address and data in 

• Input -out put bus address and data 
, Source operand register input 
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4,6 CPO homed 
4«6«1 Continued 
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4«6 CPO board 
4«6*1 Continued 

A and B aultiplasors 

Distributed aultiplaxors select operands for the 
ALU £roa: 

• The aeaory 

• The I/O Bus 

• The CPU internal hardware 



XT rag ia tars 

The XY Registers provide general %forking registers 
and local storage for certain 0 or C code 
regiaters. There are 256, 20-bit registers f any 
two of which aay be addreased sinultaneoualy from 
the X and Y fields of a aicro-instruction* 
Registers addressed from the X field are available 
to the A input of the ALU and registers addressed 
froa the Y field are available to the B input of 
the ALU« The XY registers are loaded with selected 
ALU results. 



Bspraaaion •tmsk 

A push-down pop-up E (expression) stack holds up 
to 16 20-bit items providing efficient local 
storage for partial results. The expression stack 
is loaded with selected ALU results which are then 
available to the A side of the ALU, 



OP ragiatara 

The operation registers are loaded froa aeaory 
with eight Q or C code bytes. The eight bytes are 
addressed sesquentially by a 4-bit byte position 
counter (BPC)# and aade available to the A side of 
the ALU, The aost significant bit of BPC indicates 
that the OP register needs refilling and is 
eaployed by the aicrocode as a juap condition. 

The first byte of each 0 or C code inatruction is 
used by the micro- sequencer to forn the start 
address of the aicrocode that executea it. 



Raatar OP 

The Raatar operation (Raatar Op) function is 
supported by special hardware. The function 
manipulates, on bit boundaries , areas of the 
aemory holding the display screen areas (Windows), 

Part of this hardware also allows the aanipulation 
of ALU results. Items of 16-bit8 may be shifted 
left or right 0 to 15 positions and aasked within 
one micro- instruct ion time of 170 nS, 



lliero state ragiatar 

The micro state register allows the transfer of 
CWU status and extension bits value to the memory. 



R10143 



Overview 



PAGE RESERVED 



S4-18 



R10i43 



4.6 CPO teard 
4,6.1 Continued 

Micro-instructions control CPO accsss to ths 
Maory allowing: 

• Th« Stomga of 1, 2 or 4 16-bit irords 

• Ths Patching of 1, 2 or 4 16-bit ifords 

Thasa vorda aay ba acoassad in forward or ravarsa 
ordar (lAORtMDXsNDO). 

Tiaing for tha transfar# and CPO usa of aultipla 
16-bit words, raquiras tha provision of only 
singla word buf fars within tha CPO for aaaory data 
in and out* 



I/O data bus 

Coaaunication with tha input-output subsystaa is 
by aaans of tha 16-bit bi-dir actional 1/0 data bus 
(IOD)« Data raad froa tha bus is availabla to tha 
A sida of tha ALO, Tha ALU rasult is buf fsrad for 
tranafar to I/O and aaaory boards through tha bus. 



Xntamipts 

Tha aaaory and I/O boards sand intarrupt raquasts 
to tha CPU whan thay raquira attantion« Tha 
raquasts raaain panding until pollad by tha aicro- 
prograB« Bach intarrupt causes a uniqua valua 
(vactor) to ba input to tha aicro-saquancar« Tha 
CPU aicrocoda juapa to tha routina appropriate to 
tha interrupting device. The interrupts are not 
aaskable or unconditional. 
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4«7 MMTf' boasd 

4«7«1 Gengral infomation on armory board 
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4.7 HMorr bMcd 

4«7,1 Cbntinyd 

Th« BMory printed circuit boards provide thm 
basic randoa accass storar drivarst buffars and 
control and also holds tba logic circuits 
ganarating tha visual display aignals, Dif farant 
board typas ara usad for systass with portrait and 
landscapa display units* 

Tha storaga capacity of tha singla board can ba up 
to 2 aagaby^as 

Both CPU and I/O boards can accaaa tha aaaory 
through tha aaaory data and addrass highways* Tha 
CPU uaas tha I/O data bus for display ganaration 
control* 

Raquasts for aanory accaaa ara signallad to tha 
CPO board whara logic circuits daal with any 
contantion* 

Tha two diagraas in aaction 4«7«1 show tha ganaral 
layout and operation of tha aaaory board* 



mm array 

Tha randoa accaaa aanory (RAM) array is organiaad 
for tha parallel access of X, 2 or 4 16-bit words 
in one 680 nS aeaory cycle , which is four CPU 
■icro-instruction beats* 

Accaaa to sequential row addreaaeay to refresh the 
display screen, aeana that no specific refreah 
■echanisa is required for the dynaaic array* 



Naaory address 

The CPU or I/O boards preaent a word address on 
the 20-bit aeaory address highway* Thia is 
buffered on the aeaory board and uaed to generate 
bankf coltian and row selection and the two phaae 
8-bit chip addreaa* 



Wmmuvf data in 

The 16-bit words on the aeaory data in highway 
(MDI) are loaded into a buffer and a parity bit 
for that word generated* Dependent on store 
function 1, 2 or 4 words are collected and written 
to the array* 

The fixed disc and other channel controllers on 
the input-output boarda have direct aeaory accaaa 
and use four word data transfers* 

A bad parity facility allowa the parity cheeking 
logic to be tea ted* 



Nawry data out 

The four words each with a parity bit are loaded 
froa the array to the aeaory data out buffer* 
Words defined by the fetch function are enabled on 
the aeaory data out highway (NDO)* Parity is 
checked for each word enabled* 
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4,7 mmmrf boards 

4«7.1 Continued 
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4«7 HMoiy board 
4«7,1 Continued 

Display data 

Data for tha display acraan is written by the CPU 
to an araa of nanory allocated for that purpose. 

Display ocmtcol 

The CPU controls the display content by trriting 
the required bit patterns to the display data 
aenory area* 

The CPU also loads paraneters to the aenory 
display logic circuits which define the aenory 
area enployed* and the active screen size« 
Paraneters are updated by the CPU in response to 
line counter interrupts fron the nenory display 
logic circuits. 

The screen is refreshed €0 tines a second by the 
nenory display logic circuits. The refresh rate is 
defined by tining circuits on the board 
interleaving aenory accesses with external 
requests. Display and cursor address counters nean 
that only infrequent CPU paraneter updates are 
needed. 



▼idao signals 

Data read froa the aenory array in response to 
display and cursor addresses is serialised and 
transnitted to the display unit. Horizontal and 
vertical synchronisation signals are also provided 
by the display logic tining circuits. 
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4«8 OZO board 
4,8,1 General inf ornatidn on 010 board 
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A.B OIO bowed 

This dMcription relates to the diagram in section 

The OIO (optional i nput /output ) board when fitted 
occupies the OIO slot in the card cage* The aother 
board connector is J8« 

The optional input-output board can hold logic 
circuits for three interfaces* These circuits are 
for thes 

• PERO to PERQ strip^line link 

• OS LAN connection 

• Canon laser printer 



nm to PSK link 

This interface is provided in the sane way as by 
the link board and functions identically* The 
physical interface is provided by the t%ro 50«way 
off-card connectors* 



OBUm oonnoetion 

The circuits on the OIO board: 

• drive the physical interface to the OSLAN 
transceiver hardware through PER02 OSLAN B 
connector 

• provide data encapsulation and link aanageaent 
functions implementing part of the data link 
layer in conjunction with the CPU and I/O 
boards* 

• provide a channel controller interface at the 
memory and I/O data highways 

These circuits are functionally the same as those 
on the EIO board which provide the PER02 OSLAN A 
connection* 



Canon Imsor printer 

The channel controller logic provides an interface 
for this printer through the OIO connector on the 
mother board 
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4.9 no tewd 
4»9«1 qenTal inf oraation on EIO board 
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4«9 no board 

4.9«1 Continyd 

This dMcription relates to thm diagraas in 
section 4«9,1« Ths sthernst input-output board 
introduced with ths PERQ2 systsas provides 
additional facilities and improved perforaance« 

The saee board is used for both Tl and T2 system • 
But tvo links JP2 and JP3 aust be fitted to the 
board when used with T2 5«2S inch discs. Links JP2 
and JP3 aust not be present when the board is used 
with Tl 8 inch discs« 

The BXO board provides control fori 

• fixed disc drive 

• floppy disc drive 

• keyboard 

• standard tablet 

• OSLAN connection 

• two RS232 interfaces 

• a QPXB 

• speech output 

The board also holds a real tiae clock*calendar. 

The BIO board circuits for control and data 
servicing of peripherals fall into two groups: 

• state aachines for the fixed disc and OSLAN 
connection 

• the I/O 280 aicroproeessor systea controlling 
the other devices 

The aeaory highway and the I/O data bus are used 
for inforaation transfer with the CPU and aeaory 
boards* 



tiMi FBBQ on COBtXOllar 

The direct aeaory access controller has 6 channels 
for access to the PBRQ aeaory board* The BIO board 
circuits use four of these channels* One for the 
fixed disCf two for OSLAN, and one for the 280 
systea* The other two channels are for I/O 
options* 

The DMA controller has header and address 
registers for each channel which it updates after 
data transfers* The registers are loaded intially 
by the CPU* 

Data transfers initiated by the peripheral result 
in quad-word transfers of data with the aeaory 
board* 



Pized disc drive controller 

These logic circuits provide the interface to the 
fixed disc drive* Connection to the drive is by a 
SO^ay stripline froa the BIO board off -card 
connector JB* 
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JL Continued 
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4.9 no board 

4.9»1 Continued 

Controller conaands and paraaatars ara loaded into 
the controller regiatera froa the I/O data bua and 
the controller returna statua to the bum. The 
dedicated controller logic generatea all the 
signals required for control of head aoveaenta, 
head selection and data tranafer* The DMA 
controller handlea the tranafer of data between 
the diac controller data buffer and the PBRQ 
aeaory« 



OSLU Xntarfaea omitnllar 

Theae logic circuita provide the PERQ interface to 
an ICL open systen local area network Tranaceiver 
Onit* Connectiona through the aothar board are to 
a 15««ray D connector on the bulkhead interface 
panel • 

The EXO board circuita provide data encapaulation 
and help in the data link aanageaent» A 
aicroaecond clock-tiaer ia provided to help in 
sorting out collisions on the network* The tiner 
is sat by software and interrupt a the PERQ CPU. 

The DMA controller handlea the tranafer of data 
between the OSLAN controller buff era and the PERO 
aeaory* Separate channel a are uaed for tranaaitted 
and received data but tranafera are not 
siaultaneoua. 



I/O X80 Subafstaa 

The aystem conaiats of a 4NHZ Z80A single chip 
aicroproceaaor interconnected with supporting 
circuits by an addreas bua and a data bua« 

The PERO CPU controla peripheral operationa by 
transferring coaaanda and/or data to the 280 
subsystea through either the DMA controller 
channel or the I/O data bua* 

The supporting circuits provide the following 
featureas 

• The I/O bua interface » two 16 byte registers for 
280 PERO CPU coaaunicationa. Interrupt linea and 
status bits provide hand^shaking for tranafers 
through the I/O data bua 

•A 32 byte buffer for transfer to and froa the 
PERO aeaory. Transfers are handled by the DMA 

controller 

« The 280 aeaory consisting of 4 Kbytea of boot 
PROM and 16 Kbytes of dynaaic RAM 

• The 280 direct aeaory access chip 8237-2 
allowing the 280 peripheral controllers to 
access 280 aeaory through the 280 bua* Thia 
circuit also refreshes the dynaaic RAM 

• Interrupt steering for direct entry to 280 
service routines for devices interfaced through 
the 280 systea 

• The 280 systea peripherals interface circuits* 
The following paragraphs give an outline of 
these circuits 
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4.9 no board 
4.9.1 Continued 

thm t^pfff drive interface 

Interface connections to the single drive within 
the processor cabinet are carried by a 50«^ay 
stripline and the EXO board of f«-card connector 3h. 

h PD7€5 floppy disc controller chip on the Z80 
bus takes coanands and paraaeters froa the Z80CFO« 
This chip has direct access to the 280 aeaory for 
data byte transfers. 



IIM GTZB 

The general purpose instruaentation bus connection 
is to the bulkhead interface panel* The devices 
supported by ICL on this PEHQ interface ares 

• high resolution graphics tablet 

• 6202/02 correspondence printer 

• 6203 Printer/plotter 

A 9914 intelligent 6PIB controller chip and 
transceivers handle all the interface control and 
data transfers • The controller is prograaaed by 
the 280 CPU and has direct access to the 280 
aeaory for data byte transfers. 



Sariai inpiit«outptt 

Two serial input«>output (SIO) chips provide four 
channels which are used fori 

• RS232 interface A at the bulkhead 25-way 0 
connector 

• speech output and standard tablet input 

• RS232 interface B at the bulkhead 25-way 0 
connector 

• keyboard input 

The SIO chips and associated tiaer circuits are 
initialised with paraaeters which define the 
protocol for each of the four channels. The RS232 
inter flee protocols are defined by PBRQ software 
to the 280 cm which loads the SIO and tiaer 
registers. Operation up to 9600 baud is supported. 
The protocols for the speech/tablet and keyboard 
channels are fixed ass 

• speech output synchronous 8 bit characters , 

sync character 55 t continuous 
sync i:^ tee are transaitted when 
there is no data. 32 XHs clock 

• standard tablet * synchronous r about 90 aessages 

a second consisting of a 
syncbyte of 7E and 4 data 
bytes. 32 KHz clock 

. keyb^rd input « asynchronous # eight data bits 
f raaed by a single start and 
stop bit for each key pressed. 

30 KHs clock 
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4.9 IZO board 

^•^•1 Continued 

Ttm floating point unit 

This unit is not used by the software and the 
CQBponents are only fitted on early boards. 

The EIO board can hold a 8087 nuneric data 
processing chip with control and interfacing 
circuits. This sub-systea cooiiBunicates only with 
the PERO CPU through the I/O data bus. 

The PERO CPU can load instructions to a queue in 
the FPU and examines its status register for 
indication that results are ready for retrieval. 

Notes The floating point r clock speech and tiner 
are not supported at first release. 



leal timm dock 

A crystal controlled clock --calendar chip MSM5832 
with battery back-up. The lithium batterys' shelf 
life is approximately four years. The clock is set 
during board test and can be set again on site 
using a special tool. See 7.7.4. 

This circuit allows the PERO CPU to request the 
date and time from the 280 system thus removing 
the need for operator entry when logging in. 
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4«i0 Link bomx^ 
4,10,1 General, inforaation on' link board 



I/O data bus 




Test patterns 



Octal 
address 


Data pattern 


Octal 
address 


Data pattern 


0 0 0 
0 0 1 
0 0 2 
0 0 3 

• 
• 
• 

0 1 6 
0 1 7 


0 1 oooo 

1 0 — - 0 0 0 0 


0 2 0 
0 2 1 
0 2 2 
0 2 3 

• 
• 
• 

0 3 6 
0 3 7 


0 1 — — — — 1 1 1 1 
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4.10 Link tioatd 

4,10«1 Continued 

When fitted, this board slots into the 010 board 
position in lieu of the 0X0 board. The link board 
allows the direct connection of one processor unit 
to another* Identical link boards are fitted in 
each processor* Two 50«way 50-foot strip lines 
between the link boards off -card connectors carry 
the control and data signals* 

The feature is not generally available but is used 
in manufacturing test and other special 
applications* 

The diagram in section 4*10*1 identifies the 
layout and operation of the link board* 

The 020 board has the link logic built in* 



Logic circuits 

The link board provides for an external connection 
to the I/O data bus* Control and data lines from 
the link are isolated from the bus by receiver 
amplifiers on the link board* Control and data 
lines to ths link come from buffer registers on 
the link board* 



tmmt Pm 

The link board also holds a test pattern PROM and 
echo facility logic circuits for checking the 
link* 



Sfsten estmblishMnt 

The link, if fitted, is the first choice as a 
system establishment load device* A sequence of 
16-bit word transfers is used to load 256 micro- 
instructions into the control store RAM* There is 
no sum check on the data which is transferred 
directly to the control store* 



R10143 
Edition 1 



S4-33 



overview 



4, 11 WiwrnA disc drives 

4,1U1 The Micropolis 8 inch 35 weqabyte drives of PERQ2 Tl 



OC power 




Fauit 
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4ai Pizad disc driwmm 

4.11«1 Contlnu»d 

This description relates to the two diagrsas in 
section 4«11«1« 

A Micropolis 1200 series 8 inch non*exchangeable 
disc drive is eounted in the PERQ 2 Tl processor 
cabinet to provide 35 aegabytes of permanent 
storage for the operating systea and user files. 

The drive is interfaced to the fixed disc channel 
controller on the BIO board* The controller 
initiates head positioning, head selection and 
data trans fer8« 



macs and sotor 

The three 8 inch diaaeter discs are directly 
coupled to a 3600 rpa brushless drive aotor« Power 
for the aotor is provided at *24 volts dc» 
Information for an electronic coaautator is 
supplied by three LSD's on the aotor control PCB« 
There is noraally a pover on delay of about 30 
seconds for the drive to coae up to speed. 



■aad poaitiMing 

The six heads are positioned by a voice coil 
driving a swinging arm aechanisa* Position 
reference is to 601 tracks recorded on a dedicated 
surface* The track to track seek tiae is 12 
ailliseconds and the average data access tiae 50 
ailliseconds* 



Data tranafar 

Serial data is transferred to and froa the disc 
drive at 720 kilobytes per second* The format and 
content of the identifier and data blocks 
including cyclic redundancy check bytes is defined 
by the processor* 



Drive CQi^poaaata 

The basic drive has three PCBs* A further 8 inch 

basic or slave drive aay be daisy-chained froa the 

aaster drive, but cannot be fitted in PER02 Tl 
cabinet* 

The boards fitted in the basic drive and their 
aain functions ares 

Preio^lifier board* 

* Track servo aapl if i cation 

* Bead selection 

* Read data aaplification 

* Write current driving 

* Fault detection 



R10143 
Edition 1 



S4-35 



Overview 



4«11 FiMd dise drives 

4.1UI Continued 




S4-36 



RX0143 

Edition 1 



riMd disc drivM 

Continued 

Motor control board 

• Drive aotor speed control with photo sensor and 
power amplification 

• Track positioning servo with coa^ensation and 
power aaplification 

• Power sensing 

Device electronics board. 

The device control logic is based on a 
microprocessor system* The functions includes 

• Manufacturings bad track re-allocation 

• Velocity profile generation 

• Drive sequencing 
There are alsos 

• write f read and servo logic circuits 

• Interface transmitters and receivers 



Phymieml mrrmagea»iit 

The discs and heads are sealed in a clean air 
filtered compartment by the motor control board. 
All electrical connections to the clean air 
compartment are carried by the motor control 
board. 

The other boards are hinged for access at the 
opposite end to the interface connectors. 

Drive configuration is by means of links on the 
device electronics and motor control boards, 

Signmi interface 

All control and data signals are carried by a 50 
way stripline. This links the interface adaptor 
board connector JB to the BIO board off-card 
connector JB, 



P ow e r 

Power is supplied to the drive through connector 
J3 on the device electronics board. The dc 
voltages and approximate currents ares 

• ^ 24 volts at 3 amperes 

• 4* 5 volts at 1,8 amperes 

• - 12 volts at 0,8 amperes 



4,11 
4,11,1 
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4,11,2 The Micropolis 5^25 inch 35 lieqabytft drive of PERQ2 T2 



Address 2 
stave drive 
device 
electronics 
bo3rd 



Address 1 
master drive 
adaptor 
board 




Drive mountirjg 
channel 



Adaptor ^oard 
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4«11 rlzed disc drivM 

Continued 

This description relates to the two diagrams 
contained in section 4,11«2« Micropolis 5*25 inch 
fixsd disc drive fitted to PER02 T2 systems s aodel 
1303. 

k Micropolis 1300 series non-exchangeable disc 
drive is mounted in the PERQ 2 T2 processor 
cabinet to provide 35 megabytes of permanent 
storage for the operating system and user files* 

A second drive say be housed in the cabinet to 
provide an extra 35 megabytes* 

The drives are interfaced to the fixed disc 
channel controller on the EIO board* The 
controller initiates head positioning, head 
selection and data transfers* 



mmem and aotor 

The 5*25 inch diameter discs are directly coupled 
to a 3600 rpm brushless drive motor* Power for the 
motor is provided at 12 volts dc* Information for 
an electronic commutator is supplied by three 
Leo's on ths motor control PCB* There is normally 
a power on delay of about 30 seconds for the drive 
to come up to speed* 



W mm A positioniiig 

The six heads are positioned by a voice coil 
driving a swinging arm mechanism* Position 
reference is to 601 tracks recorded on a dedicated 
surface* The track to track seek time is 6 
milliseconds and the average data access time 30 
milliseconds* 



Omta trmnmfsr 

Serial data is transferred to and from the disc 
drive at 6 Nbits per second* The format and 
content of the identifier and data blocks 
including cyclic redundancy check bytes is defined 
by the processor* 



Drive eomponsats 

The basic drive has three PCBs* A further basic or 
slave drive may be daisy-chained from the master 
drive* 

The boards fitted in the basic drive and their 
main functions are: 

Preamplifier board* 

• Track servo preamplif ication 

• Head selection 

• Read data preamplificatlon 

• Write current driving 

• Fault detection 

• write fault detection 
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4«li riMd dice drivM 
^•IU2 Continued 



Address Z 



Disc 2 



Address 1 



Disc 1 



2® 



?0 



J2 



341 



1 u 



20, 



J2 



N 



Adaptor PCB 20 r 

mdunt#d o n too 29 f 

of Disc 1 ^ L 

(Louer flechanism) '^'^ 
50 1 



JE 



JD 



Po uer 
♦Sv and -12v 



Power 



-♦-Sv «nd -12v 



Pouer 
+5v and -12v 
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4.11 PizMl disc driwm 
4.11.2 Continu»d 

Motor control board 

• Drlv« aotor coaautatlonr current liaiting and 
control 

• Positioner signal povsr aaplificatlon 

• Braka solanoid control 

Dsvica alactronics board« 

Tha davica control logic is basad on a 
■icroprocaasor systam. Tha functions aras 

• Spindla spaad control 

• Mrita logic 

• Raad channal aaplif ication# filtering, 
digitizing 

• Sarvo signal asp 1 if i cation, AGC# daaodulation 

• Fault dataction 

• ZndaXf guardband. Track 0 decoding 

• Closed loop positioner servo 

• Microprocessor baaed control logic, including 
drive aequency, and velocity profile generation 



Plifsical smngeMiit 

The discs and heads are sealed in a clean air 
filtered coiapartnant by the motor control board. 
All electrical connections to the clean air 
coapartaent are carried by the aotor control 
board« 

The other boards are hinged for acceaa at the 
oppoaite end to the interface connectors. 

Drive configuration is by aeana of links on the 
device electronics and aotor control boarda« 

Signal iatarfaea 

All control and data signal a are carried by a 50 
way stripline, Thia links the interface adaptor 
board connector Jl to the EIO board off"»card 
connector JB« 



Power 

Power ia auppliad to the drive through connector 
J3 on the device alactronics board. The dc 
voltages and approxiaata currents ares 

• 5 volts at 0«9 aaparaa 

• • 12 volts at 3*7 aaperas 
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4«12 rioppsr disc drive 

4«12«1 Continued 

A Shugart 851 or SA858 disc drive is used in 
PERQ2 systems* A layout of the 851 disc drive is 
shoim in the diagran in section 4,12«1« 

A Shugart double sided floppy disc drive is 
■ounted in the processor unit* The drive provides 
up to 1 aegabyte of exchangeable storage for user 
files* The device is also the alternative to the 
fixed disc for system establishment and allows the 
operating system to be rebuilt if corrupted* 

The unit is interfaced by the I/O Z80 control on 
the BIO board* 



Dime 6riwm 

When a floppy disc is inserted it is positioned by 
and clamped to the registration hub in the centre 
of the spindle face* The heads are loaded onto the 
disc surfaces and the spindle is belt-driven at 
360 rpm by the 240 volt 50 hertz drive motor* 



Bmad pomitioning 

A precision stepping motor positions the two heads 
on one of the tracks in response to commands from 
the controller* The track to track seek time is 
8 mS* 



■••d mmleetion 

The controller selects the head on one side of the 
floppy disc for the transfer of data* 



Omta transfer 

Ssrial data is transferred to and from the 
diskette at 62*5 Kbytes per second # for the 851 
disc drive* 

The format and content of the sectors on each 
track are controlled by the procesor* 



Signal iatsrfaem 

All control and data lines are carried between the 
EIO board off -card connector JA and the flexidisc 
PCB connector Jl by a 50 way stripline* 



Foifmr 

Mains power is supplied through connector J4* The 
processor power unit provides DC supplies through 
connector J5* 
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13 Display units 

4«13«1 Portrait and landscape displays 




piitf 0 *<Mit|T aorni* 9<mo m tmwaci ■■»Gi»*«ni$ vOiuiit [ 



interface panel for dc powered units 
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4 .13 Ilispl«]f unltB 
4«13,1 Portrait and l«ndscap< displays 

Tha drawing shows faaturas of tha PER02 display 
units for Tl and T2 systaas. 

Oisplaf ooapooants 

Tha display units consist of a display assaably 
fit tad with basSf basal and covar aouldings* Tha 
display assaably box chassis holdss 

• tha CRTf Scan PCB and tranaforaara 

• dc powar ragulator or aains powar unit 

• display unit intarfaca panal 

• loudapaakar, voluaa and brightnaaa controls 



Msplay function 

Tha black and whita nonitor is drivan fron tha 
display control on tha nanory board, Tha diaplay 
control providas saparata vidaOf horizontal and 
vartical synchronisation signals, 

Tha sync signals lock fraa running oacillators 
on tha nonitor scan board which ganaratas a 
scraan raatar, 

Tha vidao aignal nodulatas tha brightnaaa of tha 
baan during lina scans to fora tha displayad 
iaaga« 



Display typaa 

Tha four display unit typas aras 

• tha Tl portrait diaplay P2362/22y this containa 
a KME aaaaably 80019760 powarad by 55 volts dc 
froa tha Tl procassor powar aupply 

• tha T2 portrait display P2362/24| this containa 
a KRI2 assaably 7734942 powarad by ^24 volts 
froa tha T2 procaaaor powar supply 

• Wonitara landacapa display 
P2362/23(7734546); with ac aains supply powar 

input 

• tha T2 1CRI2 landacapa displays (not yat 
availabla); this contains a KRI2 assaably 
powarad by •f24 volts froa tha T2 procaaaor powar 
aupply 



GBOIXOB 

^'^^ ^R12 portrait displaya ara not 
intarchangabla, 

Thm KRI2 landacapa display will ba for T2 systaa 

only. 

Tha Monitara landacapa display can ba uaad wth Tl 
and T2 aystaaa, but tha intarfaca cabla is 
diffaranty and unigua to Tl or T2 application, Tha 
Tl cabla is idantifiad by a yallow band and ia 
P2396/08, Portrait and landacapa displaya naad 
diffarant aaaory boarda in tha procaaaor. 
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4«13 Display units 

4«1.3«1 Continued 

Display unit intsrfaea panals 

These panels have either a display dc power 
connector or ac sains input conponents but are 
otherwise sisilar* 

interface connector which carries the display 
unit synchronisation and audio signals is also 
used for the keyboard and standard tablet signals 
and dc power supplies fros the processor unit* See 
6«5,1 for details. 



S4M6 



R10i43 

Edition 1 



Overview 



4«14 PB102 ksybMurd uait 
4.14,1 G»neral Infornation on k»yboard unit 





8 cva &3 

no oant>'. 3CX) eaud 



Sun 



Stoo 



Stan. 



To S30 board 



Stoo 



3«a 



Data 




Ktytooard 



1 no confl#caon 

2 Sanal Cau Cut 

3 no eonn«eson 

4 siqnai ground 

6 no corn^caon 



* no conntcaon 

2 s«nal data ou: 

3 no connacson 

4 signal ground 
3 

;vi€w«d from oin «n-: fnot ^-^nr^ 
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4.X4 PBB02 keyboard imit 

4«14*1 Continued 

The infomation in this section relates to the 
Figure in section 4«14, 

The keyboard unit for PER02 systems consists of: 

• a 85 key alphanuaerie keyboard 

• the housing 

• a cable to the PBRQ2 display unit 



Keyboard KB 

This board holds the 85 key aodules and logic 
circuits* 

The keyboard features include: 

• N key rollover to deal with siaultaneous 
pressing of two or aore keys 

• auto repeat on all keys except set-up » escape < > 
taby control , and break. Keys repeat their codes 
about ten tines a second when held down for nore 
than half a second • The shift and lock keys do 
not operate during repeat, 

• a pluggable character code PKOM to allow for 
foreign language variants 

• a serial TTL level interface 

When a key is pressed the keyboard transmits a 
unique 8 bit character code to the processor unit. 
The keyboard is interfaced to the EIO board Z80 
system by an asynchronous t serial input'-output 
(SIO) channel. Each 8 bit character is framed by 
single start and stop bits for transmission at 300 
baud. The Z80 CPU services a SIO channel interrupt 
for each character. 



Kayboard power 

The single plus five volt supply is provided by 
the processor unit power supply and fused by FSl, 



Kayboard cable 

A single cable carrying power and signal lines 
forms a part of the keyboard unit. Connection to 
the keyboard is through a B way edge connector 
inside the housing. The free end of the cable 
terminates in a 5«»way DIN connection and plugs 
into the PBRQ2 display unit. 



4«15 nbl«t units 

Th#s« can b« portrait or landscape depending upon 
raquiroaent 



4,15«1 High resolution graphics tablet 



Tablet logic 



Tablet surface 




3 or 4 button puck 



Intarfact connector 



Puck co«l$ 




""j Stylus 
I connection 



Data 



Transfer 



Management 



Cable to 

GPI8 

interface 



power 



□ Reset 
switch 



Supply input 

-12V 
{*6V) 
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4»iS TMbl^t units 

4*1S»1 Continued 

The descripiton relates to the diagran contained 
in section 4«15«JL« 

The Sufinagraphics high resolution graphics tablet 
■ay be used for PER02 systems, or alternatively a 
pointing tablet with 3-button puck can be 
supplied # depending upon system requireiMnt* 

The Suamagraphics tablet unit consists of# a 4-' 
button puck and interconnecting cable. A marking 
or non-marking stylus is also available as an 
optional feature* 



CMonm 

The tablet has a magnetic field and floppy discs 
must not be placed on the surface • 

The tablet logic circuits are contained on a PCB 
under the tablet surface. These circuits are based 
on an 8035 micro«computer system and a 50 mega« 
hertz counter. 



Tablet opemtion 

Magnet ostrictive waves transmitted through a wire 
mesh under the tablet writing surface are sensed 
by the puck or stylus. The tablet logic uses the 
time delay between wave transmission and the 
signal received from the puck to generate X and Y 
values. These represent the position of the puck 
cursor on the tablet surface to within 0.127 mm. 
The XY coordinates of the puck cursor position 
are output as 8-bit characters on the general 
purpose instrumentation bus. The tablet is 
interfaced to the input-output 280 system. 

Switches internal to the tablet select operational 
modes and interface options. See 6.7.1 



Tablet reset 

The tablet logic may be reset at any time by the 
reset button on the right-hand side of the tablet. 



I^let bias 

The tablet is permanently magnetically biased. A 
loss of bias results in surface areas becoming 
inactive. A bar magnet is supplied with each 
tablet for rebiasing. 
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4«15 M>l«t units 
4«15»1 Continyd 
mm pu ck 

On the 4 -but ton puck, a sensing coil surrounds ths 
crosshairs of ths cursor sight. This provides the 
signals used by the tablet logic circuits to 
cospute the cursor position on the tablet surface « 

Depression of the push button switches causes the 
transaission of signals to the processor* Their 
function is determined by the user*s progran. 

The principles of operation for other types of 
puck are siailar* 



Stylus 

The optional stylus # which say be fitted with a 
Marking or non«-flarking point # contains a single 
switch which operates when the point is pressed. 
The function of the signal generated is determined 
by the user's prograa« 



ViBtilet power 

This is noraally drawn froa the processor cabinet 
via the aonitor. 



Zatercoimectioa 

The puck and stylus are provided with cables which 
connect directly to the tablet. 
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4.15 Tiblets units 

4«15.2 Standard or pointing tablet 
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4«15 nbl«t units 
4«15«2 Continued 

The description relates to the diagraoi contained 
in section 4»1S«2« 

This tablet is introduced with PBR02 systems as an 
alternative to the Sunmagraphics high resolution 
graphics tablet # and can be either portrait or 
landscape* 



Unit eMpoMBts 

The unit consists of the tablets a three button 
puck, and an interface cable* This cable carries 
power froa the processor unit and a serial 
interface to the £10 board, and is routed via the 
■onitor unit. 

The tablet is a setal tray holding a single PCB 
and cardboard packing with a snap-^n plastic lid 
which forvs the tablet surface. 

The interface and puck cables are secured to the 
PCB and connected by S way plugs inside the cover. 



Tsblst opsratioo 

The single PCB under the tablet cover has a grid 
of tracks across its surfaces and holds the tablet 
logic circuits* 

A grid satrix of wires under the surface of the 
tablet is energised two wires at a tiae (each wire 
orthogonal to the other)* This creates a aagnetic 
field with a saxiaun strength where the tracks 
cross* The field scans the tablet surface as pairs 
of tracks are selected in turn* 

A sensing coil in the puck detects the aagnetic 
field providing an input to the tablet circuits 
proportional to the puck position with respect to 
the grid* The tablet circuits generate digital 
values representing the X and Y coordinates of the 
puck position on the surface* 

Messages defining the puck position and buttons 
pressed are transaitted to the processor about 90 
tiaes a second* A aessage on the serial interface 
to the BIO board consists of a syncbyte followed 
by four bytes of datat 2 for X position # 2 for Y 
position* 



fkfaieal. arrangMent 

Correct tablet operation is dependent on the 
aagnetic circuit foraed by the PCB tracks and the 
aetal tray which holds the board* The PCB is 
fitted coi^onent side down with only a single 
piece of packing card on top* The other 5 pieces 
of card go underneath the PCB* 

The aetal tray is also the heat sink for a power 
regulator* The contact is aade by the single screw 
through the bottoa of the tray* 
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4,15 Tibl«t units 
4.15*^ Continued 

Tabl«t p o mmr 

Th« processor power supply provides plus 12 volts 
to ths tablet PCB* (Through PS3 in T2 systens, ) 
The plus 12 volts is used by a power regulastor to 
provide a plus 5 volt supply for the tablet 
circuits. 
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4«i6 Optional priatsrs 

General Inforaation on optional prlntera 



Processor 
unit 



RS232 I /FA 



RS232 l/FB 





3185 1 




MATRIX 1 




PRINTER 1 







6202/03 
DAISY WHEEL 
PRINTER 



GPIB 



6202/02 
DAISY WHEEL 
PRINTER 



6203 

Electrostatic 
Printer 




Laser 
Printer l/F 



CANON 
LASER 
PRINTER 
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4«16 Optional printan 

4«16»1 Continued 

Th« PBR02 system provides for the connection o£ 
several optional printers. The examples ndicated 
in section 4*16 and illustrated in section 3.17 
are the most populars 

• ICL 3185 

• ICL 6202 

• ICL 6203 

• CANON LBP-10 



3185 Frintmr 

This is the OKI Mlcroline 84, a dot-matrix 
printer. Ink dots forming the printed character 
are transferred to the paper by 9 vires impacting 
through an inked ribbon. 

The printer is connected to the processor unit by 
an RS232 interface cable. See section 6 for 
details. 

Switches on the printer are set to match the PERO 
Input^output circuits used for the interfaces See 
section 6 for details. 



6202 Friiiter 

The RICOH RP1600 flowriter is a type serial impact 
printer. Correspondence quality output is formed 
by a daisywheel and inked ribbon. 

Two versions of the printer may be connected to 
PERO systems: 

• the 6202/2 with a APTEC interface board. This 
is connected to the GPIB (IEE488 interface) 

. the 6202/03 with a RICOH interface board. This 
is connected to a RS232 interface 

Section 6 gives details of the printer 
configuration switch settings and cables used. 

i 

6203 Frlntmr 

This is the Versatec V80 series electrostatic 
Printer/plotter. A row of writing elements 
transfer electrostatic charges to electrographic 
paper. Black particles from a liquid toner stick 
to the charged areas of the paper to form the 

printed output. | 

[ 

The printer is connected to the PERO CPIB (IEB488 
interface). The connection is made through an 
isolating barrier box (F2073/02). The printer must 
be the last device on the GPIB. 
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4 •16 Optional printers 
4,16,1 Continued 
CAOTZCM 

The desk top printer aust not be tilted with toner 
or concentrate liquid containers installed* See 
the printer guide for further details. 



The CANON LBP-10 is a desk top laser printer. The 
laser electrically charges the surface of a driin 
with the iaage to be printed. Toner attracted to 
the charge is transferred to paper and fused by 
heat. 

The interface is provided by the PERQ 0X0 board. 




6203 printer 




Canon LBP-10 liter printer 
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4«17 18232 I' iinnicatioiMi 

4«I>7«1 G»nTal inforaatlon on RS232 
coBuaunications 

HOTES 

1 PER02 systans also support aaynchronoua 
eonnunicatiorui using ICLC*03 and IBM Bisync 
protocols 

2 Connaetions to RS232 intarf aca dapand on tha 
typa of aodaoi uaad 

3 Cabla typa P02396/ will hava dif farant sub- 
rafaraneas aftar / dapand ing on typa of 
printar usad, langth of cabia atc« 



3 metres 



Pin 1 



Mate 

contacts* 



□EDB 



Pin 1 



F02396/2 



2 H3BJi;i»3 l 




Female 
•contacts 



To PERQ 



To printer 



PERQl 
or 


Direa connection 

RS232 uptoSOtt RS232 




PERQ2 


Upto 9600 bits per second 
Systemi must be connected to $ame saf ttv earth 





Updated 

P€RQ1 

or 

PERQ2 
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4.17 18232 ooMuaieatioiui 

4«17«1 Contlnyd 

This dMcription relates to thm diagrans in 
••ction 4«17,I« 

Using ths RS232 intsrfacs ths ZCL PBRQ can 
coaminicats with othsr systsas at sp««ds up to 
9600 bits psr sscond, 

Thm connection can bm aada by a diract cabla up to 
50 fast in langth or to a Nodaa tor coaminication 
across talaphona linas* Systaas joinad by diract 
cab las must ba connactad to tha saaa safaty aarth* 

Tha ZCL PERQ can aupport tha usa of diffarant Xina 
protocol a • 

PEI102 and PBRQl systaas with tha Z80 firmara 
■odifi cat ions allow asynchronous aoda and 
synchronous lina~ protocols to ba usad« Tha lina 
protocol usad is dafinad by tha softwara* 

Tha availabla aoftwara uaaa: 

• asynchronous talatypa 

• ZCLC-03 aynchronoua protocol 

• ZBM 2780/3780 aynchronoua protocol 



Aaynchronous aoda 

Tha chattar utility and a Pila Transfar Prograa 
uaa asynchronous aoda with tha PERO anulating a 
Talatypa davica* 



ICLC-03 

Tha ICL PERQ acts as a secondary on an ZCZ.C-03 
link raaponding to coflaands froa a DRS» Systaa 25, 
ME29 or 2900 priaary* This connection aakaa it 
possible for the PERQ uaer to acceaa various 
aervices offered by the aainfraae. using ICLC*03 
protocol PERO becoaes a part of the ICL 
Xnforaation Proceaaing Architecture (ZPA), 
Initially only the IPA Pile Transfer Facility ia 
available* FTP is also available uaing an OSLAN 
connection. 
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4«17 18232 CoMunlcations 

Continued 
2780/3780 

The PERO enulation of IBM 2780/3780 renote job 
entry teminals and RS232 connection using IBM 
bisync link protocol* This aXloirs not only 
connection to IBM systeas but also to other 
systeas eaulating 2780/3780 terminals* Osing this 
aethod point to point links can be aade to another 
PEROf ME29, and DRS20 aodels 40 or SO. 



laterfaea linea 

The PERO RS232 interface is signal and pin 
coapatible with the CCITT V24 recoaaendation for 
interchange circuits between data terainal 
equipment and data circuit terminating equipment 
(MODEM)* The signals iapleaented by PERO ere shown 
in the table below* 



CCITT 

circuit 

nuaber 


Connector 

Pin 


PERO 
naae 


Signal description 


101 


1 


GND 


Safety earth 


103 


2 


TD 


Transaitted data 


104 


3- 


RD 


Received data 


105 


4 


RTS 


Request to send 


106 


5 


CTS 


Clear to send 


102 


7 


GND 


Signal 0 volts 


109 


8 


OCO 


Received line signal detector 


114 


15 


TC 


Transaitted signal element 
tiaing 


115 


17 


RC 


Received signal element 
timing 


108/2 


20 


DIR 


Data terminal ready 


125 


22 


RI 


Calling indicator 
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4.18 OBLMM 

This description rslatss to the diagram contained 
in section 4«18«1, 

The PERO systen connects to an ICL network called 
OSLAN. This is an open system local area network. 



Open system means that different manufacturers* 
equipment can be connected to the LAN* 

LMI 

Local area networks are a communications facility 
for connecting a number of processors and 
peripherals at a single site* 



4*18*1 OSLAW concept 

The network provides a data highway to which a 
large number of devices can be attached* All the 
devices can address and send packets of 
information to each other* 



Xaf oraatloii pmeketm 

Every packet of information has a 48 bit header 
which specifies a unique destination device 
address* All devices listen to every packet of 
information transmitted* 



Trmnmaiasioii ssdiuB 

The digital signals are coded and transmitted as 
discrete changes in signal level along a single 
coaxial cable* This is a baseband system, as 
opposed to broad band systems like ICL MACROLAN* 
The OSLAN transmission rate is 10 million bits per 
second* 



■mtvork access 

The ICL OSLAN is like Ethernet* It is a contention 
network using broadcast techniques* The method of 
accessing the network is called CSMA/CO* That is 
carrier sense, multiple access, collision 
detection* 



C8 

Carrier sense means that before accessing the 
network a device listens for another users carrier 
signal* If a carrier is sensed the device must 
wait before transmitting* 

Multiple access means that a number of users share 
the same transmission resource* 



CD 

Collision detection means that a device continues 
to listen while transmitting* If a collision 
occurs it is detected and the transmission 
deferred* 
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"..13 OStS.U 
4.18.1 Continued 



PER01 



board 



OSLAN 
TRANSCEIVER 50 ohm 



010 
conn 



> LASER 
PRINTER l/F 



Terminator 

•"-"^ 50 ohm 

coax. 



PERO 2 



EiO board 



OSLAN A 



This connection is not suponed at 
initial release of PERO 2 



PERO 2 OSLAN A 



EIO board 



OSLAN B 



LASER 
PTR 



Receive 
Collision presence 
Transmit 

Power'l-12V 
Screen 




^—""^ 50 ohm 

Terminator 



Note: 



Tranctiver cable 



Connecttonf ire for 

50 ohms plug and socket 



4«18 OBUm 
4,18«1 Contlnu<d 

CSHA is 8oa«tiAes called 'listen before 
transmission*. CSMA/CD is soaetines called listen 
while transnitting as well as listening before. 



The ZCL OSLAN confonu to the European computer 
manufacturers association (£CMA) standards* These 
standards cover a number of system layers. The 
lower layers are implemented by hardware # the 
higher ones by software • 

The hardware needed for PBRQ systems covers t 

• the medium* This is the actual network cable 

• the physical layer* The transmitters # receivers » 
data encoding and data decoding circuits 

• the data link layer* The two main functions of 
this layer are data encapsulation and link 
management* These functions are implemented by 

the EZO board in conjunction with the CPU 
microcode* 



4*18*2 OSLAN Hardware 

This network is based on 50 ohm multi*screened 
coaxial cable* PEKQ and other devices are 
connected to the coaxial cable by drop cables and 
transceiver boxes* 

There are two types of OSLAN installation, start-- 
up and full* The start-up system uses transceivers 

which join lengths of coaxial cable fitted with N 
type connectors* The full system uses transceivers 
with tap devices which pierce the coaxial cable 
along its length* 



8tart*-iip fte— 

These are for small installations and allow the 
connection of up to 10 devices to a single network 
segment up to 500 metres in length* 

The standard lengths of coaxial cable range from 
2*5 to 50 metres* A number of cables are chained 
together by the transceiver units and a 50 ohm 
terminator fitted at either end of the run* A 
single PBRQ or other device is connected to its 
transceiver by a drop cable up to 50 metres long* 
The drop cable has four twisted pairs in an 
overall screen and is fitted with a 15 way 0 
connector at either end* 

See the Planning and installation guide for start- 
up OSLAM systems 39400203 for further information* 
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4.18 OSIJUi 
4«18«2 Continued 

full vfsteM 

These systens can have several network segnents 
joined together by repeater units. But devices 
connected must not be seperated by aore than two 
repeater units. 

Each network segment has up to 500 metres of 
coaxial cable with a 50 ohm terminator fitted at 
either end* Up to 100 devices are connected to a 
network segment by tap transceivers and drop 
cables* A PERO or other device is connected to its 
transceiver by a drop cable up to 50 metre long* 
This cable has four twisted pairs in an overall 
screen and is fitted with 15 way D connectors at 
either end* 

See the OSLAN planning and installation guide 
39400202 for further information* 



Trmnmcmiver boxes 

These units containing the coaxial cable 
transmitters and receivers also have data 
encoding, data decoding , carrier and collision 
detection circuits* Power for all the circuits at 
plus 12 volts dc is supplied by the device through 
the drop cable* 



CcMurial cable 

The 50 ohm impedance multi-screened cable carries 
encoded data at a rate of 10 million bits per 
second* Transceiver box positions and cable 
lengths are arranged to minimise signal 
reflections for correct OSLAN operation* 

The cable is usually marked at 2*5 metre intervals 
(the minimum distance between transceivers) and 
the network segment length related to the 
wavelength* However special test equipment is used 
to ensure that reflection levels are acceptable 
after installation* 

The cable screens for each network segment are 
earthed at one point only and rubber boots are 
fitted to any connector bodies to avoid accidental 
contact* 



Drop emblem 

These cables have four twisted pairs which carry 
transmitted data, received data, collision 
presence and plus 12 volts power for the 
transceiver box ci^uits* The screen is connected 
to 0 volts at the device* The cable may be 
installed in two ports* The transceiver being 
connected to a data p\rt with a 15 way connector 
' fixed to the building and a flying lead from the 
data port to the device* 

PERO service contracts only cover the device and 
the drop cable actually connected to it* 
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4*19 Operating sfstMi 

Two operating syst«iiSy POS and PNXf axlst for us« 
on PERO sy8t«iis« 



4«19,1 POS opratinq aysf at Ganeral inforaation 

This dascription ralataa to tha dlagraa containad 
in saction 4«X9«1« 

Tha PBKO Oparating Systaa POS is coaposad of a 
nuabar of prograa aodulas which ara tha saaa as 
usar routinas and aay ba aaployad diraetly by uaar 
prograas, Tha aain prograa is callad SYSTEM. This 
loads and transfars control to valid usar prograas 
in raaponsa to prograa naaaa antarad on tha 
kay board. 



Prograa f llaa 

SYSTEM providas for tha axacution of two prograa 
fila typasx 

• Tha linkad 0 coda output froa tha Pascal 
eoapilar idantifiad by a naaa ax tans ion .RUN* 
Pila naaaa without axtansion ara accaptad as 
•RUN filas 

axaaplas NAMEA«RUN 

• Coaaand filas having .CMD naaa axtansion« Thasa 
consist of a list of «RUN filas which ara 
axscutad in turn without usar intarvantion, 
Systaa coaaand procadura altarnataly loads Shall 
ths coaaand fila intarpratar and ths RUN filas 
naaad in tha coaaand fila 

axaaplat NAMEB.CMD 



8yata« praapt 

Mhan run or coaaand fila axacution is coaplatad 
SYSTEM proapts tha usar for furthar inatructiona, 
Coaaands ara invitad# charactars ara raflaetad to 
tha scraan as typad and coaaands takan on racaipt 
of a carriaga raturn charactar« 

axaaplat >t 

CR 



Control and C 

Prograa sxacution is intarruptad by typing control 
and C« If ignorad onca a sacond input should ba 
succassful but aay laava filaa in an unusabla 
stata« Usa of tha utility prograa SCAVANGER should 
corzact this, 

Saction 5.1 givaa an outlina of POS systaa 
oparation, Tha ICt PEO systaa Softwara Rafaranea 
Manual (POS) Edition 4, ALl givas full datails of 
tha oparator facilitiaa providad. 
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4*19 Operating cfsteM 

4«19*2 PNX opTatlng sy«f ar general Inforaatlon 

The ZCL PNX operating system is a developoient of 
Bell Laboritories UNIX for use with PERO hardware* 
The UNIX system is written in C language and 
widely used on a variety of computer hardware 
implementing a C code interface* A PERO microcode 
executes C code instructions whch are generated by 
the C language compiler* 



m fMtares 
The--PNX system has a: 

• tree structured filestore and provides 
coiQ>rehensive file handling facilities 

• powerful and versatile command language 
The major features specific to PNX are: 

• window manager, for the PERO high definition 
display 

• virtual store, for the execution of large 
programs 

• device drivers, for PERO hardware and devices 
connected to the 6PIB and RS232 interfaces 



Commands can be input from the keyboard in 
response to a command line prompt* The two prompts 
ares 

$ for normal users 
# for superusers 



CMonm 

A supemser has access to all the files in the 
system, a normal user has only restricted access 
to the filestore* 



ComsHuid lines 

Command lines have the formt 
Command [-flags] [argument] 

For example the following command line lists all 
the files in a directory called user giving full 
details 

Is -6 /user 

Section 5*2 gives an outline of PNX system 
operation* Full information is provided by the ICL 
PEROt Guide to PNX (RPIOIOJ) in conjunction with 
the UNIX Programmers manual (RPi0125r RP10126 and 
RP10127)* 
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4«20 tOB — nrj ocgaiiiMtim 

4^20,1 GenTal inforaation on POS agnory 
orqani8ati.Qn 



31 



Virtual address 



Virtual store max. 4096 Mbytes 



19 0 
Real address | 



Memory max„ 2Mb 



Address 0 





Stack segment 










Global data block 




Global data block 








Internal seg nos 




Internal seg nos. 






System seg nos. 
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4.20 FOB Wmmokf organiMtion 

4«20»1 Continued 

This description relates to the diagran contained 
n section 4.20«I« This is the way the POS 
operating systen organises the storage of programs 
and data in aeaory. 

The systea has a virtual store with an address 
range of 4096 aillion bytes« I teas froa the 
virtual store are held hy the discs and aeaory« 

Wmgmnt 

Thm virtual store is divided into segaents which 
are aultiples of 512 bytes and referenced by 
segment nuabers. The segaents are either code 
segaents or data segaents« 



Coda sagBsnt 

Segaents of code fox. execution by the processor 
have a aaxiaua size of 64 Kbytes; they are 
accessible on a read only basis* 



Data sagaeat 

Segaents of data« have a 
128 Kbytes; they can be 



aaxiaua size of 

written to or read froa* 



Frooeaa 



A nuaber code and data segaents are grouped 
together to fora a process (program), A minimua of 
two segaents is required s a code segment and a 
data segment defined as the process stack segment* 



Stack sagawnt 

The stack segaent (M Stack) contains internal 
segaent nuabers (generated by the coapiler) which 
link the segaents within a process. The stack 
segaent also contains a global data block (GDB) 
which allows access to data not included in the 
process* 



Prooeaa la aeaory 

To run a process it is loaded into aemory* The 
segments loaded are referenced by segment address 
tables (SAT) in aemory starting at address 0* 
During loading internal segment numbers (ISN) are 
related to system segment numbers (SSN) in the 
segment address tables and by further entries in 
the stack segment* 

ituch of the arithmetic of a 0 code process is 
performed on operands addressed by aeans of the 
GOB and transferred to the CPU expression stack 
(E stack)* 
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4.21 F06 filMtor* 

i*2lml General Information on POS filestore 



Fixad dtic drive 




Filestore devices 



Floppy disc 




o 





File 
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4.21 9Q8 rilMtora 

4«21«1 Continued 

This description relates to the diagram contained 
in section 4«21«1« 

This is the way the POS operating system organises 
the storage of program and data files. 



rilMtorm dmvieM 

Virtual store code and data segments are held in 
files by the filestore devices ^ the fixed and 
floppy discs« The device surfaces are formatted to 
hold the information in 512 byte blocks. K file 
consists of a number of blocks linked together 
forming a chain. 



PmrtitlMs 

The filestore is split into a number of manageable 
partitions, a filestore device holding one or more 
directories. 



Oismetorimm (Oirtnml 

Named files within a partition are listed in 
directories (held as separate files). At least one 
directory (the root directory) is provided for 
each partition. Other directories forming a tree 
structure are created to suit particular system 
applications. 

Pilmmtorm pmthm 

Files are accessed by means of paths. The path 
leads the way to a file within the system and 
consists of: 

Root directory (Device) -partition-directories- 
file name 

Film tirpes 

PERQ file types are identified by extensions to 
the file name. For example » FRED.PAS - a file 
called FR£0 of type PAS. 

The following are some of the PERQ file types? 
full details may be found in the user reference 
manual. 

. PAS A file containing source code for the 
PASCAL compiler 

. SE6 A file containing 0 code generated by 
the PASCAL compiler 

. RUN A file containing 0 code and the 

framework to allow its execution » that 
iSf code and data segments linked to 
form a process 

• CMD A file listing run files which the 

operating system will initiate in turn 

. OR A file containing a directory 

• NBOOT A file containing the microcode 

interpreter 

. BOOT A file containing the operating system 
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4,22 m sfstM iMdi 
4«22«1 General inforniation on POS system load 



CONTINUED AT ^fK'- 
\ 
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I/O 280 
control 



ZZ7 



System establisnment is 
started by power ON 
or ttie Poof switch- 



Verify tests (VFY) and the 
system boot loader (SysB) are 
read from the flexidtsc drive 
or from the rigia disc drive if 
a "boot floppy" is not fitted. 
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4.22 FOB SfStM lomd 
4«22«1 Contlnyd 

This description rslstss to the thrss disgraas 
contsinsd in section 4,22«1, 

This is ths way ths PCS operating systea user 
interface is established* 



P ie qn ostic display 

During systea establishaent the diagnostic display 
on the front of the processor will display a 
nuaber relevant to the action in progress* 

In the event of an unsuccessful action # the systea 
halts with the relevant nuaber displayed* The 
display reads 999 at the successful coapletion of 
the systea establishaent process* 



Mmplmf iaersMat 

The aicrocode causes the display to be increaented 
at the end of a routine if the CPU expression stack 
is reset* In the last phase of systea establishaent 
a 0 code instruction called increaent diagnostic 
display is used* 



latablishaeat iaitiatioa 

Systea establishaent is initiated either when 
power is applied to the systea by operation of the 
ON-OPP switch f or by depression of the button 
aounted on the keyboard adjacent to its cable 
entry point* 

Pisad disc delay 

There is a delay in the establishaent process to 
allow the fixed disc to coae up to speed* This is 
30 seconds on MZcropolis 8 inch (Tl) and 20 
seconds on Micropolis 5*25 inch (T2)* 

cm m aiesoeode 

After a 50 as delay froa initiation the control 
store read only aeaory is addressed and the 
aicrocode it contains entered* This code provides 
siaple tests of the CPO and Meaory* At the 
successful coapletion of these tests the ROM 
aicrocode looks for a device froa which to load 
further aicrocode to the control store RAN* If a 
link feature is not fitted the first choice is 
floppy disc* If the drive is not loaded with a 
'boot floppy*, then the fixed disc is selected* 3K 
words of aicrocode are written to the control 
store for the second phase of the establishaent* 
The aicrocode loaded consists of two parts s 

• vpy More extensive tests of CPO and aeaory 

* SYSB The operating systea boot loader 

Two copies of the VPY and SUSn aicrocode are 
written on the fixed disCf one at track 0 head Of 
and the other at track X head 1* If the first copy 
cannot be read then an atteapt is aade to read the 
second* 

The seek coaplete signals froa the drive are not 
used, the aicroprograa provides aore than adequate 
delays* 
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If a louver case K/6 
character is depressed 

at this time, microcode 
and operating system are 
read f rom f ixed disc. 

if no character depmssion 
is detected default is a'. 



If an upper case K/B 
character is depressed 
at this time, microcode 
and operating system 
are read from floppy disc 
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4,22 FOB SfStM load 

4,22.1 Continued 
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4«22«1 Continyd 

Wh«n tbm aicrocod^ t«st VFY is successfully 
eoaplstsd ths systsn boot Xoadsr SYSB looks for a 
keyboard charactsr daprsssion. This will dataraina 
vhieirir<soda intarpratar aierocoda and operating 
systaa it is. to load* If no kay is daprassad tba 
loader acts as though 'a' had been detected • 




Any of the alphabetic keys may be used to identify 
a systas although in practice only two or three 
are normally uaed* 

The load device is selected by the case of the 
keyboard character detected: 

• Upper case characters select the floppy disc 
drive 

• Lower case characters select the fixed disc 
drive 

A pattern is flashed aoaentarily on the screen to 
indicate that the boot keyboard character has been 
detected and that depression of the key is no 
longer required* 



0 oode aiereeode 

The systea boot loader loads the microcode 
interpreter and the operating systaa to the 
aeaory* The interpreter is written to the control 
store* Initialisation required to allow execution 
of the operating 0 code is performed* 



Sfstea Initialisation 

In the third phase of the systea astablishnent all 
parts of the ayatea are initialised t interrupts 
enabled, virtual meaory and file systea set up and 
all aade ready for normal run time operation* 

The operating systea loaded consists of a nuaber 
of code and data aodu lea defined in the ayatea 
configuration file* Soae aodules aust reaain 
peraanently In meaory # aoae even in particular 
locations* The rest aay be swapped between memory 
and disc aa required when swapping is enabled* 

The diagnostic display is incremented to 999, the 
user is invited to log in and provide password 
data and time* 
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4«23 FIX SyatM load 

^•23«1 General information on PWX system load 

This description relates to the t%ro diagrams 
contained in section 4«23«1« 

This is the way the PNX operating system user 
interface is established. 



lHagiiomtie displmir 

IXiring system establishment the diagnostic display 
registers a number relevant to the action in 
progress. Zn the event of an unsucessful action, 
the system halts with the relevant number 
displayed. The display reads 255 at the successful 
completion of the system establishment process. 



Dim play i ncrement 

The microcode causes the display to be incremented 
St the end of a routine if the CPU expression 
stack is reset. In the last phase of system 
establishement a C code instruction is used. 
Section 2.3 relates halted activities to possible 
causes. 



Estmlilishaeiit initiation 

System establishment is initiated either when 
power is switched ON or by pressing the boot 
button. 



Pizad disc diaplair 

There is a delay in the establishment process to 
allow the fixed disc to come up to speed. 



CPU worn aieroeode 

After a SOms delay from initiation the control 
store ROM is addressed and the microcode it 
contains entered. This code provides simple tests 
of t he CP U and memory. At the successful 
completion of these tests the ROM microcode looks 
for a device from which to load further microcode 
to the control store RAM. If a link feature is not 
fitted the flexidisc is selected. If the drive is 
not loaded with a boot floppy, then the fixed disc 
is s e le cted. 

The microcode loaded consists of two partss 
•VPY More extensive tests of the CPU and memory 
.BOOTLOAD The operating system loader. 



mmn the microcode verify teats (VFY) are 
successfully completedr BOOTLOAD loads the C code 
interpreter and then the system C code. The 
interpreter is transferred to the control store* 
The diagnostic display is incremented to 255, 
control passes to the system and the user is 
prompted to log in. 



overview 



4«23 mn SfstM load 

4,23,1 Continued 



CONTlNUgp AT 'A'- 




System dstatXishment is 
started by power ON 
or the boor switcti. 



Verify tests (VFY1 and the boot 
loader ara rtad from the floppy disc 
drive or from the fixed disc drive if a 
boot floppy' is not fitted 
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4«23«1 Continued 
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Cont«ots 5 



Thia aactlon containa information to aupport 
operation of the ayatan by tha anginaar* Tha 
information covara ganaral operation, taat 
aoftwara and ayatam conatruction. 

Thara ara two different incompatible operating 
ayatema for PERQ* Either ayatam may be uaed with 
PER02 hardware • The two ayatam ares 

• the PBRO operating ayatam POS 

• the PERO veraion of UMIX called PNX 

Information about the two operating ayatema ia 
aeparated at the aubaection level« Oifferencea in 
teat aoftware operation for each Operating ayatam 
and typea of hardware are given in the text. 
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S.i FOB STStM 

This ssction gives basic inforaation needed to 
operate the systea using version POS R4 or later 
versions for PER02 hardware* 



5.1.1 The operating system 

The operating systea and utilities are supplied as 
files on floppy discs* These are used to build the 
systea on the fixed disc* 

The systea created consists of: 

• the Boot files used during the systea 
establishaent 

• the aain operating systea prograa called SYSTEM 
with supporting aodules 

• the coaaand interpreter called SHELL 

• the utility prograas whose naaes are recognised 
as coaaands by SHELL 

The systea provides the operator with an interface 
which allows prograas to be written, edited, 
coapiled, stored and executed* This interface also 
supports systea aodification and on-line test 
software operation* 



Logging la 

Ifhen the systea has been established, by power ON, 
or BOOT button depression, control passes to SHELL 
and the LOGIH utility is entered autoaatically* 



The operator is requested to enter t 

• the date and tiae in the foras da >e nil H it 

carriage return* dd saa yy (day aonth year Hours 
Seconds* ) 

For exaaple 17 MAY 83 16s 05 



• the user's naae and password* When initially 
built a carriage return character is accepted* 
Zf it is necessary a password aust be obtained 
froa the user 



When the operator has logged in, the SHELL Proapts 
the input of a coaaand line* Valid coaaands to the 
systea include the naaes of the utilities outlined 
in section 5*1*2* These coaaands aay be qualified 
by paraaeters and prograa swiches* Details of the 
syntax are given in the Systea Software Reference 
Manual* A coaaand line is terainated by a carriage 
return character (CH)* 

The coaaand line aay consist of a run file naae 
which is not a utility* SHELL then loads and runs 
that prograa* 

The 9 coaaand aust be used to load and run coaaand 
files* 
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5.1 F06 SfStM 

5,1.1 Continued 
nUP kmf 

Pressing the HELP Key ot, typing the cooittend line 
HELP carriage return, causes the valid conaands to 
be listed on the screen. The coiinands are 
displayed in a pop*up eenu controlled by the 
tablet pointing device. Help specific to 
particular conaands is also available. This is 
selected by typing the particular ccaaand and then 
pressing the HELP Key, 



Fop"*iip aeoiis 

The pop'-up aenus provided by the SHELL and aoae 
utilities may be used for ccaaand selection and 
control. The tablet cursor is used to point out an 
itea on the aenu vhich is then selected by 
pressing a snitch on the tablet pointing device. 



Special kafs aad control charactairs 

The operating systea supports the use of other 
special keys and a nuaber of control characters. 
These are used for input line editing and prograa 
control. The control characters are input by 
typing the character while holding dovn the 
OONTROL key. 



Input Una editing 

The special keysr control characters, and their 
effect are: 

• BACKSPACZ or CONTROL and Hi erases the last 
character typed 

• CONTROL and BACKSPACE or CONTROL and erases 
the last vord typed 

• OOPS or CONTROL and U; erases the last line 
typed 



Progran oontroX 

• CONTROL and Ci aborts the current prograa the 
next tiae ii^ut is requested froa the operating 
systea 

, CONTROL and C typed twice i aborts the current 
prograa iaaediately. This aay leave the file 
systea in an utidy state and is not recanaended 
unless in real difficulty 

• CONTROL and Si suspends prograa output to the 
screen 

, CONTROL and Qi prograa output to the screen is 
resuaed after suspension 

• CONTROL, SHIFT and Ci duaps the run time stack 
and aborts the current prograa or conaand file 

• CONTROL, SHIFT and 0| duaps the run tiae stack 
and enters a softvare debugging prograa called 
SCROUNGE 



SB-I 



R10i43 



operating 



5.1 106 Sytmm 

5,1,2 The utility programs 

This saction lists tha utility programs that are 
available as cooinands to SHELL (tha ccmnand 
intarpratar) • Mora information is giv«n for tha 
conplax utilities relevant to basic service needs. 
The system Software Reference Manual gives full 
details of the utilities. 

In general the utility programs are self 
prompting. Self explanatory menus are displayed 
and clear indications are given of operator inputs 
required. 



The following is a table of the SHELL command 
names and their basic functions. 



PunetiOB 

Lists all the commands SHELL will interpret 

Executes a named command file. The command line is 
# filename carriage return 

Attaches one file to another 

Logs the operator off the system 



? 
% 

APPEND 
BYE 



If the BYE command is not used to power down the system, 
temporary files will not be removed until the SCAVEGER program 
is run 

CHATTER Allows the system to act as an RS232 terminal 

COMPILE Compiles a Pascal or Fortran aource program. The input file is 

type ,PAS or ,FOR, the output file is type .SEG which may be 
linked and run 

COPY Creates a new file identical to the source file 

DELETE Erases a filli 

DETAILS Display a current ays tarn atatua information 

DIRECTORY Displays a list of files in a directory. Typing DIRECTORY gives 

the names of files in the current directory only 



DIRTREE Displays a graphic representation of the directories for the 

whole file system 

DISMOUNT Detaches a disc from the file system. The command DISMOUNT F 

must be given before removing a file system floppy disc from the 
drive 

EDIT Creates and amends text files 

EXPANDTABS Allows tabulated files from an alien system to be used on PERQ 
which does not support tabs 
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5.1 POS Sftmm 
5.1,2 Continued 

PINDSTRING 

FLOPPY 

FTP 

HELP 

LIKK 

LOGIN 

MAKEBOOT 

MAKEDIR 

MOUNT 

PARTITION 

PATCH 

PATH 

PAUSE 

PRINT 

ODIS 

RENAME 

RERUN 

RUN 

SCAVENGER 

SCREENSIZE 

SStBAUD 

SETSEARCB 

SBTTIME 

STATISTICS 

SWAP 

TTPBrilE 

USEROONTROL 



Pimetioii 

Searches through a nuni^er of files for a particular string of 
volumes 

Floppy disc drive utility 

Transfers files across an RS232 interface 

Provides infornation about conaands and pop*up aenus 

Creates jlUN files frcn .SEG files. See COMPILE and RUN 

Initiates a user session. Called autonatically %ihen the system 
is established 

Creates system boot files. 

Creates new empty directories 

Attaches a disc to the file system. The MOUNT FLOPPY command 
must be given vhen a file system floppy diskette is loaded 

Creates and modifies file system partitions. 

Allows the examination and modification of files 

Changes the directory being used 

Suspends the execution of a command file 

Outputs files to a printer 

Decodes .SEG files into 0 code 

Used to move a file to another directory 

Executes the last program run again ' 

Runs an identified program. If a program identity is not input 
the last file to have been edited, compiled, linked or run is 
addressed 

Checks the file system structure and rectifies errors, 
reconstructs directories. 

Sets the number of lines on the display to be used by a program 

Specifies the data rate for the RS232 interface 

Modifies search lists 

Allows the date and time to be changed 

Reports the time taken for various program operations 

Disenables and enables the virtual memory system 

Displays the contents of a file 

Modifies user namies and passwords 
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5.1.3 The editor utility 

This utility allows you to display files on the 
screen, change their contents and create new 
files. The editor has a wealth of facilities 
selected and controlled by use of the tablet and 
keyboard. Only an outline of the nost basic 
facilities is given here. The HELP conmand and the 
systea software reference nanual provide acre 
information. 

Bntariag thm editor 
Type EDIT filenane 

If the file does not exist you are prompted to 
retype the name or press RETURN to create a new 
fila. 



Display oonfcrol 

The display on the screen is divi^te^! into three 
areass the heaiuei , the i#£t*hand margin and the 
text area. The part of the file displayed in the 
text area is selected by tablet cursor point and 
press actions* The screen cursor symbol and tablet 
cursor button function depend on the screen area 
pointed at« 

Coarse control is obtained by pointing to the 
thumb bar in the header area and pressing the 
yellow, or left hand, button. A ^ cursor indicates 
the part of the file to be displayed in the screen 
text area. 

Pine control is obtained by pointing to a line at 
the left*hand margin and pressing the button. 

An upward arrow cursor moves the line to the top 
of the screen. 

A downward arrow cursor moves the top line down to 
the cursor. 



Selacting tazt 

The place to insert or delete text on the screen 
must be selected. For basic text selection use the 
tablet cursor to point to a: 

• character and press the button once 

• word and press the button twice 

• line and press the button three times 
The selected text is underlined. 

The whole file can be selected by typing ^ 



Thm editor commands include help, delete and 
insert. Press the HELP key and a list of commands 
and keywords are displayed. Type a word or letter 
in the list and further information will be 
displayed. (It may be necessary to press DEL 
before HELP . ) 

Type ^ to delete the currently selected text and 
select the next unit. 
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Continued 

JL insert text before that currently 
selected. When the insertion has been typed press 
INS to change the file or DEL to abandon. 

The editor produces a 'clean copy' of the file but 
the original is not updated until you leave the 
editor. 



LMviag tlM editor 

Type^ to quit and the editor will prompt you to 
type: 

to update, $ is appended to the old filename 
and a new file created with your changes 

• H to irritSr you are prompted for the name of a 
file to write the edited text in 

• E to exit without updating any files 

• R to re-enter the editor utility 
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5.1.4 The floppy utility 

Th« utility called FLOPPY is used to focnat, 
writer and read floppy diskettes. Either RT-11 or 
filesysten fornats nay be used. This prograa will 
transfer files to the fixed disc. 

Soae of the coinands are outlined below, for full 
details the ICL PERQ Svste« Software Reference 
Manual (FOS) Edition 4, ALl and AL2 should be 
consulted. 



Punetioii 



DELETE 
DIRECTORY 

DUPLICATE 

PAST 

FORMAT 

GET 

HELP 

PUT 

OOIT 

TYPE 

COMPARE 

ZERO 



This coiaand will delete the files naaed froai a floppy diskette 
Lists the files held by a diskette on the display screen 

Copies the contents of one diskette to another 

CJyDTXOH Inhibits requests for confirmation before writing. 
This Coraand is for use in cooMiand files only 

CAOrXOB Forsats a diskette destroying its ciirrent contents 
Copies files to the fixed disc 

Provides general help infocnation. Help specific to a ccanand is 
obtained by typing the conand naae HELP 

Copies files frcn the fixed disc 

Exits the utility 

Lists a file on the screen 

CQApares naaed files on the fixed disc with ones on a cartridge 

ClOTZGB Creates a new directory on the diskette. This 
effectively destroys its ciirrent contents 



PATH 



Changes the directory being used 
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5,1,5 The aakeboot utility 

This progran creates a nev boot file fron the 
specified stand*alone run file and then associates 
that boot file with a letter that is specified by 
the user* 

MAKEBOOT uses the directory part o£ the run file 
naoM to determine which device and partition the 
systsn will be booted frcn, in order to create a 
boot file the run file nust be copied to that 
partition before the MAKEBOOT prograai is run. 

Any prograii can be aade into a stand-alone run 
file by initialising various aodules. It is not 
usually necessary or desirable to create stand- 
alone run files except for a new systen. 

The program is self prompting. 

After the run file name has been specified the 
program requests the configuration file name to be 
used. This file informs the program of the system 
modules that can be supplied. The default system 
configuration file is named SYSTEM .nn. CONFIG and 
has the following format: 

•sat* OM 
*SIT* US 
•cursor* UM 

♦screen* UM 

•font* us 

*I0* UM 

system sw 
stream sw 
writer sw 

lOERRMESSAGES SW 
LOADER SW 
READER SW 
PERO_STRING SW 
SCREEN SW 
FILESYSTEM SW 
CODE SW 

GETTIMESTAM9 SW 
FILEDEFS SW 
MEMORY SW 
lO^INIT SW 
RUNREAD SW 
FILEDIR SW 
'SCROUNGE SW 

where SW is swappable, UM is unmovable (that is 
the module cannot be swapped or moved) and US is 
unswappable (that is it cannot be swapped but it 
may be moved in memory). 

The default is that aodules are unswappable, so 
only the modules in the system that require to be 
swappable or unmovable need to be mo specified. 

The system data segments that the hardware uses 
are required to be unmovable? the data used by 
software (*SIT* and *FONT*) are required to be 
unswappable; and everything else that is not used 
by the swapping system itself can be swappable. 

When the configuration file has been specified, or 
the default file has been specified by pressing 
RETURN, the program requests the letter to be used 
to boot the system. The default letter used is 
lower case a. 
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5.1.5 Continued 

Normally lower casa lattara ara allocated for boot 
filaa on tha fixed diac and upper caae lettera for 
boot filea on the floppy diac. Hakeboot will only 
accept lower caae lettera. The letter can be 
diaaaaociatad frcn a boot file by deleting the 
ayatea and/or interpreter boot filea. A letter 
■uat be uaed that haa not already been aaaigned to 
boot another ayateoi. The DETAILS program can be 
run to liat lettera that have already been 
aaaigned. 

When the letter haa been apecif led the program 
requeata whether or not to write the boot 
microcode on to the device. Since there ia only 
one boot microcode for a device thia need not be 
apecif ied wileaa modif icationa to the file 
VFY.MZCRO or SYSB.MICRO are required. 

There are two filea aaaociated with each boot 
liatter. One ia the ayatem boot file (a PASCAL 
file) and the other ia the interpreter boot file 
(a microcode file). 

The ayatam boot file ia created by NAKEBOOT, if 
required, and takea the formt 

SYSTEM . nn.bootletter .BOOT 

An alternative ayatam boot file can be apecif ied, 
or copied from an axiating boot file. If a ayatam 
boot file ia not copied from an axiating boot file 
the program will create a new one. The character 
aet uaed by the ayatam boot file may be apecified 
but if the default character aet ia not uaed (that 
ia PZX13.KST) aome programa, for example the 
EDITOR # may not perform aa required. 

The interpreter boot file ia uaually a atandard 
file. If a boot file haa already been created for 
the current letter and the microcode ia unchanged 
then it ia not neceaaary to create a new 
interpreter boot file, although it ia recommended 
to do ao. 

The interpreter boot file ia created by the 
HAKEBOOT, if required, and takea the formt 

SYSTEM .nn.bootletter .MBOOT 

An alternative interpreter boot file can be 
apecified, or copied from an axiating boot file. 
If an interpreter boot file ia not copied from an 
axiating boot file the program will create a new 
one. 

The program will aaaign the boot filea to any 
apecified partition, but it ia important that the 
interpreter and ayatam boot filea are in the aame 

partition. 

The device and partition in which the boot file ia 
located will be the default path after the ayatem 
haa been booted. Therefore there auat be a 

L06IN.nn.RUN and a SHELL.nn.RDN file in the root 
directory of that parition (where nn ia the 
veraion number of the run file). The boot filea 
may be in a aubdirectory in the partition but the 
run filea must be in the root directory. 
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5,1.6 The partition utility 

This prograa creatas and aodifias partitions on 
tha filastora davicas« 

Tha ICL PERQt Svstaa Softifare Rafaranca Manual 
Edition 4, AL2 Bust ba consultad for da tails o£ 
tha prog raa and its usa* Tha following notas 
highlight points whara particular cara is naadad. 



CiOfxoi 

K davica must hava baan foraattad bafora tha 
progran can ba r\in« Tha fixad disc should not 
normally raquira rafomatting, Howavar if tha 
custonar situation raquiras this to ba dona advica 
should ba sought fron support. Floppy diskattas 
ara fomatttad using tha FLOPPY utility progran. 

Tha program is salf prompting and tha option of a 
dry run is provided if tha program is antarad by 
typing PAKTXTION carriage return. Entering the 
program with the build switch set is not 
recommended. Great cara is still needed when 
attempting a dry run as it is very easy to 
repartition a disc by mistake. 

Creating a partition affectively destroys all the 
data currently existing on that area of tha disc. 

If the davica name is changed then no program, 
including tha operating system, on that device can 
ba run. 

If the device on which the program is run holds 
the operating system, control and C, or control 
shift and C, must not be typed during the run. 

The program aaks whether you wiah to initialise 
the partition pages. This makes all the pages in 
the partition available for use. If the partition 
pages ara initialised then the associated options 
to test tha initialisation and to write each page 
twice should be selected. Any suspect blocks found 
in the partition will than not be made available 
for uae. 

The scavenger utility must be run after partitions 
iiava been created or modified. 
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5,1.7 The scavenger utility 

This program will check the structures within the 
filesysten, rectify any errors found, and 
reconstruct the directories. 

Use of the SCAVENGER nay be requested by a program 
currently running. But it may be run when files 
are apparently missing or to remove unreadable 
boot files, the SCAVENGER must be run after 
partitions have been created or modified by the 
PARTITION utility program. 

The ICL PERQ; System software Reference Manual 
Edition 4, ALl and AL2, must be consulted for 
details of the program. However the following 
notes highlight some points regarding its use. 



Clonal 

The program is self prompting but some caution in 
it£ uFe is necessary if a lonn of data is to be 
avoided. 

If a partition is full, the program will request 
the deletion of some files to allow it to run, 

CONTROL and C or CONTROL SHIFT and C must not be 
typed after the program starts writing. 

The program can be used to detect and report 
errors without attempting correction. 

It is nomally quite safe to scavenge the 
partition in which you are running. 

If errors are to be corrected » temporary files may 
be deleted but suspect blocks on the fixed disc 
should not be rewritten. 
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5.2 Pn SfStMi 

This section gives basic information needed to 
operate PNX on PER02 systems* 

The minimum release levels are: 

PNX2 for PER02 Tl 
PNX3 for PERQ2 T2 



5,2,1 The operating system 

The PNX operating system, utilities and 
documentation are supplied on 12 diskettes. These 
are used to build the system on the fixed di#c. 

The system built consists of the: 

• boot files used in system establishment 

• basic system (kernel) 

• C language compiler 

• Fortran 77 compiler 

• utility programs 

• system documentation 

The system provides the user with a command 
language interface which allows programs to be 
written, edited, ccmpiled, stored and executed. 



Loading tHe PB symtmmi 

The system is loaded from the fixed disc %rhen 
power is switched ON or the boot switch is 
pressed. The 006 reaches 255 at successful system 
establishment. 

The filestore check program is run and a login; 
prompt displayed. 



Logging in to PB 

Set the date and time as prompted , for example 
type in lower case 18 may 1730 RETURN, 

Type X ®^ ^ confirm the date and time are 
correct, ffhe RETURN default is 

The screen clears, there is a bleep from the 
loudspeaker, the operating system displays its 
identity and invites you to login : 

Type in a user name known to the system, por 
example the su peruser name root RETURN, 

You will be invited to type the password. The 
superuser password is usually root RETURN. (This 
is not reflected on the screen,) 

The system will now display a command line prompt: 
$ for normal users 
# for superuser 
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Logging oat 

Always log out o£ PNX in tha proper way or files 
on the fixed disc will not be correctly updated. 

If in Single User node type BYE« If in window 
Manager node: 

Select Window Manager window. 

Type 'd' and enter - this changes the cursor to a 
box with a superimposed X. 

Place cursor in window Manager wondow and press 
the left button (3-button puck) or yellow button 
(high resolution puck). 

Answer question to delete windows with 'Y' ^ the 
windows disappear. 

Type BYE. 

The systflM may now be switched crir. 

Special }ujm and control characters 

A number of special keys and control characters 
are used for keyboard inputs line editing and 
prograa control, 

for input line editing the special keys and their 
effect ares 

OBL erases the last character typed (not 
backspace) 

OOPS erases the last line typed (before return) 
For program control: 

CONTROL and interrupts and normally aborts the 
current action 

CONTROL and forces an end of file condition 

CONTROL and ^ stops and starts the display 
scrolling 

When listing and the screen is full RETURN 
displays the next line and any other key the next 
screen. 
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5,2.2 Commands and utilities 

A full list of comnands is given in the ZCL PERQ: 
Guide to PNX or can be listed on the screen by the 
coinnand line Is /bin 

The following examples are a few commands you may 
find particularly useful* 

For enquiry: 



pwd Print working (current) directory 

Is List the files in the current 

directory 

date Display the date and time 

who Display the current user name 



cat 'filename' List the contents of the file 
named 



For filestore maintenance as' a suc$eruser, 

/etc/fsck /dev/hard To run the filestore check 
program on the fixed disc. 
This is used to tidy up the 
file system after a system 
crash or power failure 



For formatting and copying floppy diskette as a 
superuser. 

/etc/fl To run a subset of the POS FLOPPY 
utility 

fl help To get details of the program capability 



When you want to know more about UNIX, Type 

ttan 'command' To display pages of the UNIX 
programmers manual 

man man To display details of the man 

command 

man cat To display details of the cat 

command 

winit lb enter the window manager. Type 

jc or d^ to create or delete windows 
with the help of the tablet 

Note: In general PNX only responds by obeying a 
command or rejecting it. No immediate response 
usually means a command is accepted. 
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5«3 TMt softMr* 

Th« Infornation in this section is for r«isas« 7 
of th« •ngin««rs confidsncs tsst softwsrs. This 
rel«as« is for PBR02 Tl(8222/xx) and T.2(8223/xx) 
systsas. 



5,3,1 Test software issue 

Tsst softwars ralsass 7 is distributed on 8 inch 
floppy discs« Ths sst of discs includss a binary 
floppy disc with filss for loading the tsst 
software onto a POS system fixed disc and these 
boot floppy discs: 

• a CPU and eeaory test boot floppy disc 

• the 10 tests boot floppy discs 

Testl SOAK 8 for Tl systeas 

Testl SOAK 5 for T2 systess 

Test 2 N2SC two copies are supplied as the 

OSLAM test needs the cooperation of 
a second PERQ2 systea 

Testa Printers 



Two scratch discs are also provided » one double 
sided write enabled and one single sided write 
protected* 

The tests can be run froa the boot floppy discs 
or froa a POS systeas fixed disc if the tests 
were transferred when the systea was working 
correctly and POS PASCAL available* The versions 
of POS required ares 

Tl systeas R4 or R5 

T2 systeas Version 6 (6*5) 



5«3.2 Loading the tests 

To load the tests froa boot files on the floppy 
discs onto POS systea fixed discs these keyboard 
boot characters are usedt 

• V for the 10 tests 

• If for the aeaory tests 

• X for the CPO long rastsr OP test 

• S for the short raster OP test 

• Y, Z and T for the other CPU tests 

Test T for the 16K CPU can only be loaded froa a 
boot floppy disc* 

Upper case characters select a floppy disc and 
lower case characters select the fixed disc* If 
the systea has been in use log out using the BYB 
coaaand* 

Press the boot button and hold the keyboard boot 
character down iaaediately after the DOS registers 
151* Release the key after the floppy disc 
indicator is lit* 

To run the 10 tests froa a POS run file, load the 
POS operating systeat log in and type TESTS* 

The following parts of this section describe the 
tests, their operation and error reporting* 
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5.3 Tmmt mottfnaam 

5«3«3 POS tranafer to fixed disc 

Tha confidenca taat prograna ara tranafarrad to 
tha fixad diac from tha cofifidanca teat binary 
floppy diac, Tha tranafar requiraa tha POS 
operating ayaten to be running correctly with POS 
PASCAL, Tha PATH and FLOPPY utiiitiaa are uaed. 

Load tha ayatem and log in to uaer, Tha following 
coananda from tha keyboard will create a new 
directory containing the reXeaae 7 confidence 
teats, 

DCTAZLS To check that partition uaer 

has 800 free blocks. If there 
are leaa, another partition say 
be used. For exanpla, try PATH 
SYStPARTl and then DETAILS 
again 



MAKEOIR RELEASE 7 This creates a new eoipty 

directory called release 7 



PATH RELEASE 


To enter the new directory 


DIR 


To check the new directoy is 
empty 


FLOPPY 


To run the floppy utility 
progran, Inaert the build 
floppy in the drive 


GET BUILD8,P02 


To copy filea for Tl 


or GET B0ILO5,P02 


To copy filea for T2 


OOIT 


To exit from the FLOPPY utility 


«BUILD8,P02 


To run the Tl coauaand file 


or 9BUILO5,P02 


To run the T2 coanand file 


GET BUILO.POl 


To tana far the build coanand 



file to the fixed diac 

Following the inatructiona which then appear on 
the acreen wills 

• create boot files identified by the charactera 
0 m,t,x,y and z for the CPU confidence teats 

• create a boot file identified by the character w 
for the aeaory confidence teat 

• link the «SE6 filea from the binary floppy to 
form a .R0N file on the fixed diac for the 10 
tests* The name is TESTS 

System boot files are created by the MAKEBOOT 
utility, which prompts for the anawers to aeveral 
queations. The questions and the anawera required 
are ahown on the acreen before you are prompted 
for the anawers. However, in the first NAKEBOOT 
sequence, the model questions and answers scroll 
off the screen before the prompts appear. 
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5«3«3 Continued 

An •xanpl* of th« instructions and rsqulrsd 
responses Is given below« Input required as an 
answer Is underlined In the text and aust be 
followed by pressing return. Default answers are 
In square brackets after prompts » and where the 
default answer Is required you need only press 
RETURMi this Is shown In the text« 

The sequence Is repeated to create the seperate 
boot files for each test with the alcrocode file 
naaes all taking the fora con * test where * Is 
the boot character for the test« 

After each MAKEBCX3T sequence the following 
■es sages say be displayed! 

rile Shell«100, Run need to be created ** file 
Logln^lOO, Run need to be created Pile 
Link • 10 0, Run need to be created 

These warning aessages oay be Ignored because the 
files have been created In the boot partition 
under POS R.4, R«5 or 6,5« 

The NAREBOOT proapts and answers for the first part of the CPU test» conZtest, 
are as follows: 

Root file naaet Testsys«100 

Conflg file naae { (pa thnaae) >Testsys« 100 «Conflg] s RETURN 

Which character to boot f roa? 

Do you want to write the boot area [No] t RETURN 

Write a systea boot file (Testsys, 100 • s .Boot ] s RETURN 

Existing boot file to copy (type return to build a new one]i RETURN 

Enter naae of character set (Plxl3.Kst]t RETURN 

Make the screen be Landscape 1 Yes Is RETURN (Notet If your PERQ has a Portrait 
screen then type no^ and press RETURN ) 

Write an Interpreter boot file [Yes It RETURN 

Enter naae of new alcro boot file [Testsys«100«z«KBoot] s RETURN 
Existing boot file to copy (type return to build a new one)s RETURN 
Use standard Intepreter aicroeode file (Yesls no 
Interpreter aicroeode files constest 
Interpreter aicroeode files RETURN 
write a 280 load boot file [Yes]s no 
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5,3 tmmt aoftmc* 

5.3.4 The CPU board confidence testa 

Theae are the confidence teat programs for the CPU 
board circuits. They are identified as x, y, z, s, 
and t« The conTtest is only for the 161C CPU board. 



CooftMt CoaSt««t CoATtest 

Theae programs provide fast confidence tests for 
the CPU circuits other than the raster operation 
(Raster Op) circuits. Besides the verify (VFY) 
checks relevant to the CPU boards other elements 
comprehensively test the: 

. expression stack 

• registers 

• shift hardware 

• dispatch # next inatruction and next operation 
functions 

• data integrity of the control atore 

• control store dual addressing 

• commonly used jump functions 

Use of the memory is avoided as far as possible. 
Some tests, ^^^^ next operation « do access the 
memory and there is a slight chance of failure due 
to a memory error. 



CoaZtmmt 

The program makes a long and exhaustive test of 
the Raster Op circuits on the CPU board. 



CooStmmt 

This program carriea out a ahorter and leas 
thorough test of the Raster Op circuits on the CPU 
board. 



Lomdiaa tlim tmmts 

If a POS system has been in use type BYE to log 

off. 

If a PNX system has been in use log off as 
detailed in section S.2.1. 

The tests are loaded from a disc by pressing the 
Boot button while holding down the keyboard 
character assigned to the test. The characters 
used are: 

. Y and 2 for the general tests 
« X and S for the Raater Op test 
. T for the 161C CPU board 

Upper case characters load from the confidence 
test boot floppy. For POS systems lower case 
characters load frcm a boot file on the fixed 
disc. But the ConTtest can only be loaded from a 
boot flippy disc. 
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5.3 rmmt mottmrm 
5,3.4 Continued 

Tmmt reporting 

When thm test has bssn loadsd ths diagnostic 
display (006) will register 999 for aDout 5 
seconds before the test begins. 

Any error detected will result in a halt. The DOS 
nuaber indicating the type of failure. 

At the end of an error free run the 006 will 
Indicate 000. 

The following tables gives the seaning of the 
displays relevant to each prograai. 

CeoTtest displays 

The display screen will go blank during the test, 
progress is only reported on the OOS. The ConYtest 
takes about JO seconds to run. 



008 indication Hsaniag 

999 ConYtest entered 

350 About to enter Juap test 

351 Juap test entered 

353 Juap destination different frost that expected 

354 Return to wrong place 

355 *If True' went the wrong way 

356 *Zf raise* went the wrong way 

357 'I^ads or Repeat failure' 

3(0 Juap test ccapleted successfully 

362 Failure «rhile testing low bank of aicrocode store 

410 Test of low bank of aicrocode store successfully completed 

0 ConYtest ccapleted successfully 
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5,3.4 Continued 

ConStMt display 

The display screen will go blank during the test, 

progress is only reported on the DOS* The conZtest 

takes about 95 seconds to run* The element testing 

the shift hardware takes about 65 seconds during 

which 171 is displayed* 

008 Neaning 

999 ConZtest entered 

10 to 150 Register Test entered 

151 Register Test entered 

152 Error found when testing for data integrity via Z Port 

153 Error found when testing for data integrity via Y Port 

154 Error in Double address test on X Port 

155 Error in double address test on t Port 

160 Register test successfully completed 

161 Expression Stack test entered 

162 Error detected while aoving ones to stack 

163 Error detected while moving zeros to stack 

170 Stack test completed successfully 

171 Shift hardware test entered 

172 Error detected during a shiftonR rotate function 

173 Error detected during a shiftonR rightshift function 

174 Error detected during a shiftonR leftshift function 

175 Error detected during a *Z*field' rotate function 

176 Error detected during a *Z-field* rightshift function 

177 Error detected during a *Z-field* leftshift function 

180 Shift test completed successfully 

181 Dispatch test entered 

182 Dispatch jumped to wrong location 

190 Dispatch test completed successfully 

191 *Next Instruction* teat entered 

192 Next Instruction jumped to the wrong opcode 

200 'Next Instruction* test completed successfully 

201 *Hext Operation * test entered 

202 BPC could not be loaded directly from the ALU 

203 Data error in OP file or addressing error on OP file 

204 BPC not incrementing correctly or data error in OP file 

205 BPC(3) set unexpectedly 
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206 BPC(3) Not 8«t when expected 

207 Deta error when accessing OP file 

208 Data error or speed probleas 

209 Probably speed probleas in addressing consecutive bytes of OP 
file 

210 BPC(3) set unexpectedly, BPC has becoae confused 
220 'Next Operation' test coapleted successfully 
222 Test of High bank of PERO microcode store failed 

270 Test of High bank of PBRQ aicrocode store coapleted successfully 

272 Dual addressing test of PERO aicrocode store failed 

320 Dual addressing test of PERQ aicrocode store completed 
successfully 

0 ConZtest coapleted successfully 



Conzteat ConSteat diaplay 

During test initialisation the DOS will indicate 
451 for about 50 seconds. After initialisation the 
progress of the test run can be seen on the 
display screen. The ConXtest takes about two hours 
to run. The ConStest release 5 takes about 2,5 to 
10 ainutes to run depending on aenory size. At the 
end of the ConStest a black screen aeans the test 
failed. 



0O6 Naaning 

999 ConXtest entered 

450 About to enter Raster-Op test 

451 Raster«Op test entered 

453 Raster-Op test detected an error 

455 Raster-Op test detected an error and option register altered 
(should never occur) 

460 Raster"K)p test coapleted successfully 

470 Unexpected interrupt occurred during Raster-Op test 

0 ConXtest coapleted successfully 



operating 



5,3 Itat softmre 

5,3*4 Continued 
ConTtest 

The conTteet program does the following: 

• It tests the register indexing mechanisio and the 
single precision nultiply and divide hardware 

• It tests the operation of the Qoto,GotoSfCall 
and Calls instructions juaping between 4K banks 
of aicrocode store 

• It tests that the Revive Victim instruction and 
the readable victim latch work properly in the 
upper banks of microcode store 

• It tests the use of the shifter output as the 
destination for jump instructions 

Although use of memory is avoided where possible, 
parts of conTtest cause some memory accesses to 
occur* There is therefore a slight chance of a 
PERO failing conTtest due to a memory error. 

ConTtest takes about ten seconds to run« 

Once you have loaded conTtest from the boot floppy 
disc no further action is needed to run the test 
program. The screen goes blank shortly after the 
start of conTtest, and the LED display shows its 
progress and reports any errors found. On 
successful completion of conTtest the LED display 
shows 000. 



The following table gives the LED display readings 
that may be output by conTtest and their meanings: 



Display 


Nemnino of display 


999 


ConTtest entered 


501 


Index test entered successfully 


502 


Contents in memory location (n) and register (n) not equal 


503 


Contents in memory location (n) and register in) not equal 


504 


Contents in X register (n) and Y rgister (n) not equal 


505 


Contents in X register (indexed n) and Y register (n) not equal 


50€ 


Contents in X register in) and Y register (indexed n) not equal 


510 


Index test successful 


511 


Multiply and Divide test entered successfully 


512 


Unexpected value in HQ 


513 


Bigh Product wrong value in Signed Multiply 


514 


Low Product wrong value in Signed Multiply 


515 


High Product wrong value in Unsigned Multiply 


516 


Low Product wrong value in Unsigned Multiply 


517 


High Quotient wrong value in Divide 


518 


Low Quotient wrong value in Divide 
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530 


Multiply and Dlvida taat succatsful 










531 


QotO'taat antarad auceaaa£ully 










540 


Goto taat auccaaaful 










541 


GotoS taat antarad aueoaaafully 










545 


GotoS want to S arronaoualy 










550 


GotoS taat aucoaaaful 










551 


Saeond GotoS taat antarad 










552 


GotoS arronaoualy want to (addraaa) 


in 


aicroeoda 


bank 


0 


553 


GotoS arronaoualy want to (addraaa) 


in 


aicroeoda 


bank 


1 


554 


GotoS arronaoualy want to (addraaa) 


in 


aicroeoda 


bank 


2 


555 


GotoS arronaoualy want to (addraaa) 


in 


aicroeoda 


bank 


3 


560 


Sacond GotoS taat auccaaaful 










561 


Call taat in uppar sicrocoda banka antarad 






570 


Call taat aucoaaaful 










571 


rirat Calls taat in uppar aicroeoda 


banka antarad 




575 


Calls arronaoualy want to S 










580 


Pirat Calls taat auccaaaful 










581 


Sacond Calls taat in uppar aicroeoda banka antarad 




582 


Calls arronaoualy want to (addraaa) 


in 


aicroeoda 


bank 


0 


583 


Calls arronaoualy want to (addraaa) 


in 


aicroeoda 


bank 


1 


584 


Calls arronaoualy want to (addraaa) 


in 


aicroeoda 


bank 


2 


585 


Calls arronaoualy \mnt to (addraaa) 


in 


aicroeoda 


bank 


2 


590 


Saeond Calls taat auccaaaful 










591 


Taat of Vietiatatch antarad 










595 


VictiaLateh containad wrong valua 










600 


Taat of VictiaLatch auccaaaful 










601 


Juapatiift taat antarad 










602 


IP NEO GOTO ( sax PT) want tha wrong way 








603 


IP SQL GOTO(SHIPT) want tha wrong way 








610 


JuBpahift taat auccaaaful 










0 


ConTtaat coaplatad auccaaa fully 
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5«3,5 The aenorv board confidence fst release 6 
CoMtest 

This program provides a fast confidence test for 
the eeaory ix>ard. 

The test is applicable to 1Mb and 2Mb boards and 
takes about 2 and 3 ainutes to run respectively. 

Besides a basic test other elements covers 

• relative addressing <- least significant 16 bits 
of cm address 

• wandering noughts and ones 

• randOB data 

• refresh and fast addressing 

• parity 

• cursor control 

• screen control 



iMdiog the test 

The test is loaded from a disc by depressing the 
boot button while holding down the W key on the 
keyboard : 

• an upper case w loads from the confidence test 
boot floppy 

• a lower case w loads from a boot file on the 
fixed disc, POS systems only 



Test reporting 

When the test has been loaded the diagnostic 
display (DOS) will indicate 993 for about 5 " 
seconds before the test begins. 

The 006 changes to 100 and the test begins. 
Various numbers will appear on the ODS indicating 
'tHe teet is progressing. At the end of an error 
free run the OOS will register 000. The test takes 
about two minutes to run. 

Any store test error detected will result in a 
halt. The DOS will register a number indicating 
the type of failure. 

Errors in the screen control tests are detected by 
observing the screen. 
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5«3«5 Continued 



DOS 



T«st Error 



progress stop ffsanlng 



999 Co m it— t mntmrmd 

100 Basic stora tMt 

1X0 111 All O's 

120 121 All I's 

130 131 ralativa addraas 

140 141 atora and fatch 

142 atora and fatch 2 

143 atora and fatch 4 

144 atora and fatch 4R 
145 146 atora 2 and fatch 

147 atora 2 and fatch 2 

148 atora 2 and fatch 4 

149 atora 2 and fatch 4R 
150 151 atora 4 and fatch 

152 atora 4 and fatch 2 

153 atora 4 and fatch 4 

154 atora 4 and fatch 4R 
155 156 atora 4R and fatch 

157 atora 4R and fatch 2 

158 atora 4R and fatch 4 

159 atora 4R and fatch 4R 
200 Mndarino 0*a and l*a 
210 211 52525 

220 221 125252 

300/310 311 imdott data 

400/410 411 Bafrash fast addraaaiag 

SOO FarltF 

510 axpacting good parity 

511 vrita 

512 data 

513 raad 

520 axpacting bad parity 

521 vrita 

522 data 

523 raad 

524 ineorract addraaa 
•00 Mexmma tmmt ^ 
610 vhola aaaory 

620 aingla hit 

700 cursor taat Errors ara aaan aa 

710 X poaition { black araaa on tha 

720 t position seraan 

730 addraaa I 

740 function whita Brrora ara aaan aa black 

745 function black l^inataad of whita, or «hita 

750 black atripa on laft inataad of black 

755 whita atripa on laft 

000 CosKast ooBiplatad saeeassf uXly 
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5»3*6 InstaJLlatlon test floppy 

This floppy diskette is issued with all PERQ 
systems. The tests quickly give 90% confidence 
that the hardware tested is working. 



Description 

The first part of the tests consists of the CPU 
ROM and VFY checks of the CPU and aeiaory boards^ 
These are part of the normal system establishment 
process and the progress is indicated on the 0D6. 
A welcome message is displayed on the screen at 
the end of these tests. 

The second part of the tests check the: 

• I/O board 

• floppy disc drive 

• fixed disc drive 

• keyboard 

• screen 

The result of these tests is reported on the 
screen. 



Opentipn 

Load the floppy diskette into the drive and press 
the boot button. After about 25 seconds a welcome 
message is displayed on the screen. 

During the second part of the tests the operator 
is prompted to: 

• confirm part of cylinder 0 on the fixed disc nay 
be written; this is safe for both POS and PNX 
systems 

• confirm that the hardware has correctly 
identified the fixed disc as 5 inch or 8 inch 

• press all the keys on the keyboard in a specific 
' order 

• examine a pattern displayed on the screen for 
regularity 

At the end of the tests the results are displayed 
on the screen. 



ImmoJltJi 

Use the table in section 2.2 to interpret ODS 
indications up to 150. 

The test results displayed on the screen include 
the most likely failing hardware units. 
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5.4 I/O tMt software 

5,4,1 The I/O confidence test suite 

The tests cover the devices under the control of 
the £10 input-output board* The tests enable the 
parts of the systen covered to be tested on a 
go/no go basis* 

The parts of the system covered by the tests are 
thes 

• RS232 interface 
« GPIB 

« tablet 

• keyboard 

• display 

« floppy disc drive 

• fixed disc 
« printers 

• OSLAN 

The BIO board is adequately tested by running the 
tests for the devices connected to it« 

A test control progras allows the selection of 
tests and run options froa aenus it displays on 
the screen* 
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5.4 Z/0 tMt mottwurm 

5»4.2 Loading th« tests 

The suits of test programs and their control are 
loaded fron the boot floppy diskette or from a POS 
run file on the fixed disc« 



iMding froa f lopRf ^i^c 

The tests and test control progran are loaded as 
folloifss 

• insert the appropriate confidence test software 
Boot floppy in the drive 

• press the BOOT button while holding down the 
shift and V keys on the keyboard 

The test control progran is entered when the ODS 
reaches 999* The user is proapted to input date, 
tiae and nana, a carriage return character is 
accepted for the nana* 



Loading tvom fizad disc 

This is not applicable to PNX systeas* 

The test prograa file aust have been written on 
the disc. 

To load the tests, load and log in to POS then 
type TESTS to enter the test control prograa. 
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5«4 I/O tmmt soft 

5,4.3 PERQ2 I/O test control 

The program is entered by typing TESTS. 
The screen is formatted as: 

• a teat menu window listing the numbered tests 
available 

• a status window including the numbered options 
available 

• a command window listing the commands available 

YOU are prompted to type in commands and parameter 
numbers to the command window. 



Valid ccmmands to the test control program are: 

TESTS 12 3 Select numbered tests from the test 
menu 

GO Start selected tests running 

BREAK CYCLE Interrupt cycle on test or error at 
the end of the current test 

ON 1 2 Set numbered options 

RESET 1 2 Reset options, (RESET 0 resets all 

options) 

USER CLASS 1 Select user class to give required 
level of reporting 

HELP Display information about the 

commands. (The HELP key may be used 
instead) 

QUIT Terminate the teat control program 

clearing the screen. 

Only the first letter of a command need be typed. 
NO carriage return is needed for commands without 
parameters . 

OONTINUE after an error starts the next test. 

Typing CONTROL and C will abandon a test run. 



Optioms 

The numbered options controlled by the ON and 
RESET commands are: 

1 Cycle on selected tests* Stops on error 
unless option 4 is ON 

2 Cycle on failing test. Cycles on any test 
reporting an error unless option 4 is ON. 

3 Use engineers parameters. Allows you to input 
parameters to some tests 

4 Continue past error. Starts next test in a 
sequence after an error is detected in the 
current test. 

5 Use soak mode. Reduces level of test 
reporting 
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5.4 I/O test mftMmcm 
5,4.3 Continued 

These classes provide a level of reporting 
appropriate to the user: 

1 Custoner 

2 Customer service engineer 

3 Specialist engineer 

4 Repair centre engineer 

tBST mmi 

The numbered tests on the test menu ares 



1 


Plq?py 


2 


Hard disc 


3 


RS232 Loop-back 


4 


Tablet 


5 


Keyboard 


6 


Monitor 


7 


OSIAN 


8 


3185 printer 


9 


6202 printer 


10 


6203 printer 
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5.4 X/o t«8t mottimrm 
5,4^4 The floppy disc drive test 
Jmmt Mdia 

This test requires the use of: 

• a double sided single density floppy disc fitted 
with s self-sdhesive write permit tab 

• a single sided single density floppy disc 
cartridge with no write permit tab 



Oemcriptiott 

This program is a confidence test for the floppy 
disc drive and its I/O 280 control* A sequence of 
seek, format 9 write data and read data tests are 
performed • The test takes about four minutes to 
run« 



write enabled tests 

The following tests are performed using a double 
sided, write enabled floppy disc: 

• format the whole disc without cyclic redundancy 
checks 

• perform 10 random reads and writes 

• read track 0 and check head loaded byte is 0 

• read track 77 and check head loaded byte is 1 
« read track 76 and check head loaded byte is 0 

« read track 153 and check head loaded byte is 1 

• seek to a non-existent aector and check that the 
error condition is set 

• seek to non-existent tracks -1 and 154, and 
check that the error condition is set 

• read 20 random sectors 

• head movements to tracks 0, 76, 1, 75 and so on 
until track 38 is readied. The first sector on 
each track is read 

User classes 3 and 4 allow the selection of single 
shot commands to seek, format, read or write any 
sector. 



mitm pcotmctmd tmstm 

The following tests are performed using a single 
sided, single density write protected, floppy disc 
cartridges 

• twenty random reads 

, attempt to write and check that an error is 
detected 

• seek to non-existent track 77 and check that an 
error is detected 
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5«4 z/O tmmt «o£tMr« 
5.4,4 Continued 
ClOTXQV 

When tests are loaded from the I/O confidence test 
boot floppy this «ust be reinserted at the end of 
the write protected tests* Failure to respond to 
the prcnpt given aeans the test aust be reloaded* 

Operation 

On entry, the prograa pronpts the operator .to 
insert the double sided r write enabled floppy disc 
and press any key except 0« 

Pressing the Q key causes prograa execution to 
cease. 

At the coapletion of the write enabled tests, the 
operator is prcaspted to exchange the floppy 
diskette in the drive. The single sided write 
protected floppy diskette should be inserted. 



Basttlt 

The current test will halt if an error is 
detected. An indication of the error is displayed, 
together with the expected and actual results. The 
operator is prcapted to continue or to abandon the 
whole test. 



5.4.5 Fixed disc drive test 
oeacriptioB 

This prograa is a confidence test for the fixed 
disc drive and its channel control on the I/O 
board. A sequence of fornat, bad block scan, head 
stepping, write data and read data test are 
provided. The prograa takes about five ainutes to 
run. 



CIDTZOa 

The options available allow the coaplete or 
partial overwriting of the systea files and the 
•custoaers data. Only the user classes 1 and 2 are 
safe if the lengthy process of disc recreaton is 
to be avoided. See I/O test control for details of 
option selection. 

The test consists of five eleaents, only eleaents 
2f 3 and 5 are selected for user classes 1 and 2. 
The eleaents are: 

1 Disc foraat - the whole disc or selected 
tracks 

2 Bad block scan * all or part of the disc 

3 Bead stepping test 

4 RandoB write and read data * all head and 
tracks 

5 Randoa write and read data * known free 
sectors only 

User class 3 also allows the selection of single 
shot coaaand to seek, foraat or write any sector. 
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5.4 Z/O softwrn 
5,4,5 Continued 
Opsntion 

Th« selection of options Is self proBptlng for the 
user clsss picked. 



Besult 

The current test will halt If an error Is 
detected. An Indication of the error Is displayed 
together with the expected and actual result s« The 
operator Is preanpted to continue or abandon the 
whole test« A sunary of the results Is displayed 
at the end of the test. 

Failures on flagged bad blocks are not regarded as 
errors* 

User classes 1 and 3 do not report 'soft' (CRC 
etc,) failures, but classes 2 and 4 halt with an 
error Message, 



5,4,6 The RS232 loop^back test 

This prograM reflects all the characters with 
declaal values 0 to 255, The test Is repeated for 
the range of transmission rates. The characters 
received are checked against the characters 

transmitted and any errors are reported « The test 
takes about two alnutes to run. 



Lci o p bac k plug 

The characters are reflected through an RS232 
loop<»back plug* This plug Is Identified as service 
aid number 86011474* 

On entry, the program prompts the operator to 
ensure the loop«»back plug Is fitted, pressing any 
keyboard character causes the program to continue. 

The test allows the user to select PERQ2 Interface 
A or B* 



ttmnmmlmmiom rmtmm 

Characters having decimal values 0 to 255 are 
reflected at the following ratesi 110, 300, 600, 
1200, 2400, 4800 and 9600 bauds. 



Bssmltm 

During the test the transmission rate and 
character are displayed on the screen title line. 
The transmission rate and a pattern of dots are 
also displayed in the main text area. 

Possible error messages are: 

• I/O error XX* see section 2,4 for detaila 

• mangled character * the character received was 
not the one that was sent 

• tlme-^t error - check that the loop^ba^k plug 
is correctly fitted 
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5«4 Z/O tMt «oftrar« 

5,4.7 The tablet test (GPIB) . 

This progran tests the suaaagraphics tablet and 
puck or stylus* It is also used for testing the 
GPIB interface and the bell* The test also covers 
the PER02 pointing tablet and 3 button puck which 
do not use the GPIB« The test takes about 25 
seconds to run* 



Deseription 

On entry the prograa clears the screen and 
displays an arrow indicating the position of the 
puck on the tablet surface* Instructions are 
displayed at the bottoa of the screen* The 
operator is invited to aove the puck in straight 
lines across the tablet to join crosses displayed 
on the screen* h button on the puck aust be 
pressed at each aark* A saall aaount of error is 
allowed* Apparent ais takes are indicated by the 
bell* Users aust decide if aistakes reported are 
due to their inaccuracy in drawing* 

When switch 4 is Off the nuaber of errors detected 
is reported at the end of the test* The input of a 
keyboard character is then required to continue 
the test sequence* 



5*4*S The keyboard test 
Oeaerliitioii 

A picture of the keyboard is displayed on the 
screen together with test instructions and option 
aenus* The default option is for a progressive 
confidence test* When a key is depressed the octal 
value is displayed on the screen and that key 
blocked out on the picture* Apparent errors sound 
the bell and the total is reported at the end of 
the run* For PERQ2 the release 6 or later 
confidence test is run unless engineers paraaeters 
are selected* The test take' about 25 seconds to 
run* 



Teat options 

The test options displayed on the screen are 
selected with the aid of the tablet* A button on 
the puck is depressed with the cursor pointing to 
the option to be selected* 



Soraal uaa 

The operator depresses each key in turnt top left 
to bottoa right* Keys spanning two rows are 
depressed on both rows* The special shift and 
control coabinations are depressed in accordance 
with instructions froa the prograa* These 
instructions are displayed at the coapletion of 
the single key depressions* 
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5.4 X/0 tmmt mottmmrm 

5,4.8 Continued 

SMUltS 

If and only if the default option is selected the 
bell sound indicates the detection of an error. 
This nay be due to a key not registering, a key 
returning an incorrect code» or a key being 
depressed out of turn« The operator aust decide if 
an out of turn depression occurred* 

The total of the errors for a run is displayed at 
the end of the test. 



5,4,9 The screen linearity test 

This prografli displays several patterns on the 
screen and inverts them a few times. The purpose 
of the display is to enable the operator to sake a 
judgement on the quality of the image, and for the 
engineers use while making adjustments. The test 
takes about six seconds to ritfi. 

This version of the program has parameters built 
in. These produce a grid with squares of 50 by 50 
pixels on the screen, 

h display will persist until a key on the keyboard 
is pressed, After 10 keyboard inputs the next test 
in the sequence is entered, 

5,4,10 The ICL 3185 printer test (RS232) 

This program is a confidence test for the OKI 
microline 84 printer, cable and related processor 
I/O board circuits. The printer is connected to an 
RS232 interface. 



nsdia 

For this test the printer should be loaded with 
280mm form length fan fold paper at least 370mm 
wide. 

See the ICL PERQ Optional Peripheral Guide 
<RP10128) for printer operating. 
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5 ,4 z/o tMt 90ttMmrm 
5,4«10 Continued 

Oescription 

The test Is spilt Into elements which exercise the 
following printer functions: 

• printing a wallpaper pattern, a fixed set oi 
characters shifted cyclically one to the left on 
each successive line 

• forv and line feeding 

• subscript printing 

• superscript printing 

• enphasised printing 
« underscoring 

• incremental printing 

• tah setting 

• printing all characters 

• buffer clear 

• character site 

• page size 

• setting top of fora 

• near letter quality printing 

• line size 

• backspace 

• enlarged characters 

• downline character generation 

• graphics, the screen display is output to the 
printer 

Operation tIST 8 

The test is selected ttm the I/O test control 
prograa nenu by the conoiand test 8. 

When the test is entered you are prcnpted to 

select a valid BS232 transnisslon rate between 300 
and 9600 Baud, 

The releases ask whether the printer is 

connected to RS232 interface A or &• 

The tiae taken to run the test is about 8 minutes 
at 9600 Baud and up to an hour at 300 Baud. 

BMultS 

The test printout defines the expected result for 
each element before its execution. 
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5,4,11 The ICL 6202 printer teat 

This program is a confidsncs test for ths RICOH 
RP1600 daisy wheel correspondence printer r cable 
and related I/O board circuits* The printer is 
connected to an RS232 or GPIB interface, 

Itodia 

For this test the printer should be loaded with 
2801111 form length f enfold .paper at least 370mm 
wide. 

See the ICL PERO Optional Peripheral Guide 
(RP10128} for printer operating. 

Dmseriptioa 

The test is split into elements which exercise the 

following printer functions: 

Test parameters required: 

Interface Type (RS232, GPIB] RS232 
RS232 port [A or bJ A 
Protocol type [BR, DCl DC3, ETXACK] BR 
Baud rate C300, 1200, 9600] 9600 

• Forward/backward printing 

• printing a wallpaper pattern, a fixed set of 
characters shifted one to the left on each 
successive line 

• line and form feed 
, underscoring 

• subscript 

• superscript 

• boldface type 

• page size 

• tab setting 

• All characters 

• bell 

• backspace 

• NUL/DEL 

• character size 

• print intensity level 

• setting margins 

• remote restore 
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5.4 x/o test mttmmrm 

5.4,11 Continued 

Operation nst 9 

The test is selected from the Z/0 test control 
program wmm by the conmand teat 9, 

When the test is entered you are prompted to 
define the interface used and the transmission 
rate if RS232, GPIB address is requested: address 
4 is the default address. 

The time taken to run the test is about 7 minutes 
at 9600 Baud and at 300 Baud* 



Cft 

After the abort element the test must be restarted 
by typing carriage return. 

After the repeat data element a delay of about 20 
seconds is expected. 



lestats 

The test printout defines the expected result for 
each element before its execution. 



5,4, 12 The ICl 6203 printer test 

This program is a confidence test for the Versatec 
V80 electrostatic printer-plotter connected to the 
GPIB interface. This test is introduced in test 
softvare release 5, 



Media 

For this test the printer should be loaded with 
Slectrographic paper. 

See the ICL PERQ Optional Peripheral guide 
(RP10128) for printer operating. 



DemeripticHi 

NOTES GPIB Address » 1 must be set up in POS 
profile for this printer 

The test is split into elements which exercise the 
followng printer functions: 

• all characters 

• printing a wallpaper pattern, a fixed set of 
characters shifted cyclically one to the left on 
ea^ successive line 

• end of page margins 

• all end of print conditions 
, all end of plot conditions 

, plotting of screen contents 

• simultane<3us plotting of screen contents and 
printing of a page 
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5.4 I/O tmmt softMur* 

5.4. 13 Continued 
Operation nST 10 

Th« tMt is s«lectad fron th« rsleass 5 I/O tast 
control nanu by tha comand test 10 « 

Printar addraaa ia raquaatads this ia 1« 

Tha tlMa taken to run tha taat ia about 7 ainutaa, 

■aaulta 

Tha taat printout dafinaa tha axpactad raault for 
aach alaaant bafora ita execution « 

5.4.14 The PERQ OSLAM teat 

This is a confidence teat for two PERO ay a tana 

connected by a local area network. The ayatea to 

be tea ted ia defined aa the aaatar and the other 
aa the slave. 

Teat daacriptioQ 

Tha prograa teats the following functional 

• OSLAN addraaa I 

• aicroaecond clock; 

• reception checks; 

• tranaaiaaion checkai 

• carrier detection; 



checks the aaatar producea ita addraaa correctly and 
consistently 

checks the accuracy of the OSLAM ayatea clock. Checks 
the alara clock and stop watch againat the ayatea 

clock 

the alave aenda a nuaber of known fraaea to the aaatar 
with phyaical, aulti-caat and broadcaat addreaaea. The 
prograa checka all the fraaea are handled properly and 
the content of fraaea received ia correct 

the aaatar tranaaita a nuaber of fraaea checking that 
the slave echoea only thoae expected 

the carrier aenae atatua bit ia teated while 
tranaaitting a frana 



tiaat ogmntion 

The teat ia selected froa the aenu by the ccaaand 
taat 7. 

Select the teat on both PERQ ayataaa. Define the 
ayatea to be teated aa the aaatar and the other 
ays tea as the slave. 

The prograa displays the ayatea OSLAN addraaa on 
the acraen. Enter this as the destination addraaa 
on tha other ayatea when proapted. 

The aaatar checka the OSLAN clock and waits five 
ainutes for the RETURN key to be pressed on the 
slave ayatea, when thia la done the teat prograaa 
are aynchroniaed and run without further operator 
action. 
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5,4 I/O tMt softwim 
5,4,14 Continued 

T»st nporting 

Th« progress of the test is reported on the 
screen* If an error is detected an error aessage 
is displayed and the test terminated. 

The error reports for each test elenent are: 



NO OSIAN hardware 



There is no 0X0 hoard in the aachine or the 
address is not produced 



Inconsistent OSLAM address The address produced is not consistent 



■icroseMnd clock 
Bad aXara clock 

Bad stop «fatch 



The eicroeecond and system clocks are not 
consistent or the alarm clock is not vorking 
correctly 

The microsecond and ays tarn clocks are not 
consistent or the stop watch is not working 
correctly 



Seception 

Receive physical address 
Receive multicast address 
Receive broadcast address 
Receive frame time out 



'CRC has been corrupted 
Sotirce address corrupted 
Pack type corrupted 
Bytes received 

Receive bytes out of range 
Data received corrupted 



wrong number of physical address frames received 

wrong number of multicast address frames received 

wrong number of broadcast address frames received 

A frame expected has not been received within a 
given time. This could be because: 

• the systems are not synchronised 

• a network connection is broken 

• the machines are too far apart 

• the destination address has been corrupted 
Incorrect CRC value or frame content 

A frame received has an incorrect source address 
A frame received has the wrong packet type 

The number of bytes received is not a multiple of 
eight 

Less than 46 or more than 1500 bytes received 
Data received is not as expected 



Trmnsad.ssioii 

Received an unexpected 
frame 



The alave echoed a frame to the master 
unexpectedly 



Echo bytes corrupted 



An echoed frame data bytes were not those sent 
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5.4 I/O tMt softMr# 
5.4*14 Continued 

R«c«ption error reports can also appear during transmission tests* Praiies 
sent from the master to the slave are the more likely cause* 



Carrier detmction 

Carrier H/W fault The carrier sense bit is sent when there is no 

data on the network 

Carrier not sensed The carrier sense bit is not set when there is 

data on the network 



mimi 

Nothing received 



The master has been ready for 5 minutes but has 
not received any frames 



Test discontinued 



The operator typed CONTROL and C 
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6203 FriJit«r/pIott«r«^neral 
infomtioR 
6«11«1 Interface cable 



6.12 CMmam Laser Printer<-«efieral inforaation 

6«12«1 Interface cables 



6.13 1S232 CoMunlc«tioiis--€«n«ral 

iaforwtioii 

6«13«i Loop^back plug 

6, 13.2 PEHO to PERQ cable 

€•13 .3 MODEM cables 
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•2 PERQ2 Tl Types and Features 

Type no. Description 

48222/11 System NucleuB 240v 50/60 Hz (4K CPU) 

48222/12 System Nucleus 240v 50/60 Hz (16K CPU) 

48222/71 System Nucleus llSv 60 Hz (4K CPU) 

48222/72 System Nucleus llSv 60 Hz (16K CPU) 

F2360/04 16K ccntrol store CPU option (16K CPU) 

P2361/02 512Kb Memory FCB 

P2361/03 1 Mb Memory PCB ) Por portrait 

P2361/04 2 Mb Memory PCB ) displays 

F2361/05 1 Mb Memory PCB ) For landscape 

F2361/06 2 Mb Memory PCB ) displays 

F2362/22 Portrait display <Kent) (80019760) 

*F2362/23 Landscape monitor 240v 50/60 Hz (Moniterm) 

F2362/83 Landscape monitor 115v 50/60 Hz (Moniterm) 



♦F2362/11 Floppy disc drive 240 v 50 Hz 

F2362/72 Floppy disc drive 240 v 60 Hz 

F2362/71 Floppy disc drive 115 v 60 Hz 

F2362/16 40 Mb Fixed disc drives plus adaptor (8«) 

*F2362/17 40 Mb Fixed disc drives without adaptor (8** ) 

F2362/01 Stylus 

♦F2362/03 11- tablet 4 puck 4 

*F2362/04 8.5" tablet 4 puck 3 

♦F2359/03 Link cables 

*F2396/06 Canon interface cable 

. *F2359/04 Canon and link interface PCB 010 BA93) 

F23S9/06 Canon, link, Q6LAN interface PCB 0X0 BA92) 

*F2359/11 G6LAN cables and transceiver 

F2363/00 Blank keytope 

F2073/02 Versatec printer barrier box and cable 

*F23%/02 OKI data KS232 interface cable 

F2396/04 RICOH/APTEK IEEE interface cable 

F2396/05 Ricoh/Ricoh RS232 interface cable 

F2396/08 MONITERM interface cable 

F2362/14 Streaming cartridge tape 



Note 

The neclus contains a cabinet, PSU# tlO 
PCB and keyboard* 

All Tl system are identified by one of 
these numbers on the processor cabinet. 

Enhancement feature. 

All systems must have a memory board. 
This imast match the display unit-m 
fitted. 



All systems must have a display unit. 
Landscape displays require a multi* 
purpooe memory 

All systems must heve a floppy disc 
drive. This is chosen to match the 
nucleus. 

All systems must have a fixed disc 
drive with an adaptor PCB. 

Optional with 11" tablet F2362/03. 
All systems must have a tablet unit. 



One or both required with F2359/04 
option. 

Optional feature. 

Can be used in place of r2359/04 

Optional feature 

Optional feature. 

Required with optional 6203 printer 
Required with optional 3185 printer 
Required with optional 6202/02 printer 
Required with optional 6202/02 printer 
Required with optional Tl landscape displsy 
Not available 



F3125/11 


Mains 


Cable 


- MPl 


F3125/12 


Mains 


Cable 


MP2 


F3125/14 


Mains 


Cable 


- MP4 


F3125/15 


Mains 


Cable 


• MPS 


F3125/16 


Mains 


Cable 


- MP6 


F3125/21 


Mains 


Cable 


- Unterminated 


F3123/11 


Mains 


Cable 


MPl 


F3123/12 


Mains 


Cable 


MP2 


F3123/14 


Mains 


Cable 


MP4 


F3123/15 


Mains 


Cable 


MPS 


F3123/16 


Mains 


Cable 


MP6 


F3123/21 


Mains 


Cable 


Unterminated 



All systems must have a mains cable for 
the processor cabinet appropriate to 
the mains distribution of the country 
where it is installed. See 6.1.1 note. 



Required with 
landscape 
Monitor 
Now changed 
to 



F2424/11 
F2424/12 
F2424/14 
F2424/15 
F2424/21 



MPl 
MP2 
MP4 
MPS 

in terminated 



* These features are conaon to T2 systems 
The keyboard which does not have a feature mnber is also 
conncn to T2 systems. 

4 Only the equivalent 8223/xx systems are now avaialble 



The Tl landscape monitor interface cable is F2396/08. This is identified lay a yellow band and not 
coRiMtible with the cable for T2. 
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6.1 CSsiMral 

6«1.4 pocuagntation 

A nuab«r of docufli«ntft hav« been published by ICL for PERO systeflWf only sone of 
these or particular editions are applicable to PERQ2 Tl and T2 systeas. This 
section lists P£RQ2 docuaents giving the edition (ED)r aaendaent list (AL) and 
publication notice (PN) levels for the 8222/xx (Tl) and 8223/xx (T2) products. 



Xastallation 

ZnstallatiSl yours 



PSR02 


5156224 


Tl 




- 8223 PER02 


80099053 EDI 


T2 




*> P2361/03 and 04 Store enhanceaents 


80099008 EDI 


Tl, 


T2 


- P2361/05 (1Mb) and 06 (2Mb) Landscape aeaory board 


80099061 EDI 


TX, 


T2 


* P2360/04 CPU enhanceaent 


80099009 EDI 


Tlf 


T2 


- F2359/04 Optional I/O board 


80099010 EDI 


Tl, 


T2 


- Portrait display 


80099054 SDl 


Tl, 


T2 


- P2362/23 Landscape display 


80099044 EDI 


Tl, 


T2 


- 3185 Printer 


5156396 


Tl, 


T2 


- 6202/02 Printer 


5156394 


Tl, 


T2 


• 6202/03 Printer 


5156395 


Tl, 


T2 


Proper use of this equipaent 


5156707 


Tl, 


T2 


Avoiding daaage froa static electricity 


8009905 EDI 


Tl, 


T2 


Sarvica 








PSRO Service guide (Superceded by this aanual) 


TP10114 ED2 


Tl 




PER02 Service reference aanual 


5156579 Issue 2 


Tl, 


T2 


Micropolis 1300 series fixed disc service reference 
aanual 


80099172 


T2 




lardaara uaar aMiiuals 










R10132 ED1^PN2 
and ALl 


Tl 
T2 




ICL 3185 Matrix Printer on PERO 


RIO 135 EDI 


Tl, 


T2 


ZCL 6202/02 Printer on PERO 


R10136 EDI 


Tl, 


T2 


ICL 6202/03 Printer on PERO 


R10137 EDI 


Tl, 


T2 


ICL 6203 Printer/Plotter on PERO 


R10138 EDI 


Tl, 


T2 


CoaMnicatioaa 








2780/3780 Coaaunications under POS 


R10109 EDI 


Tl, 


T2 


Establishing I PA under POS 


RIO 120 EDI 


Tl, 


T2 


Establishing IPA under PNX (PKX3) 


R10131 BDl 


Tl, 


T2 
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6.1 fiSttiMral 

^.i^S CPO Board PROMS 

Tha CPU board Boot PROM types depend on the systems £ixed disc type and control 
store size. This section lists the PROM types for PER02 Tl and T2 systems. 

PROMS for 8222/xx Ti systems with 8-inch fixed disc. 

en aOilD {4S} 8004303S 

UIO MOAOO PGAP 

023 MDBOO PGAR 

017 MDCOO POAO 

014 MODOO PGAS 

008 MDEOO PGAO 

007 MOPOO PGAN 

era BQUD 80019910 r23i0/p4 

010 MCAOO (S/C 3BE1) 

023 MCBOO (S/C C94A) 

017 MCCOO (S/C B2CP) 

014 MCZXX) (S/C 9D04) 

008 NOBOO (S/C 52A8) 
007 MCFOO (S/C 5D99) 



PROMS for 8223/xx systems with 5.2S«'incfa fixed disc. 



era 1 


IQiU CliK) 7734951 


010 


TCAOl 


(S/C 3334) 


023 


TCBOO 


(S/C C1B4) 


017 


TCCOO 


(S/C D78B) 


014 


TCDOO 


(S/C 8P88) 


008 


TCBOO 


(S/C 4B0C) 


007 


TCPOO 


(S/C 5AF5) 



Note PROM types SGxx and SDxx are for PERQl systems 
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6«2 P8B02 eoiuMctors • G«Mral. iaforwitioQ 

6.2«1 Motherboard layout Tl iiodeX * continued 

Notes Board layout aay have been aodif led during production* 




gdition 1 



Reference information 



6«2 PBIO connectors * General iaforaetion 

6, 2.2 Motherboard layout T2 model continued 



PAGE RESERVED FOR ART^RK 
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R«£er«nce infornation 



€•2 PSB02 eoBiMietors GsMraX inf orMtion 

€•2,3 Motherboard connector details for YX aodel » continued 

Notes Connector details aay be changed during production. 
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J To 
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1 
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CPU 
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00 
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O O 
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cut tATA 4 0 0 
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90 O O 
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cut 0A1A 



95 OO 

00 
00 
NC O O 
-12 00 
C 100 0 0 



♦ 5 

♦ 5 
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6«2 PSa02 eofiMctors • QmnmxmX iaforMtion 

6«2,3 Motherboard connector details for Tl aodel * continued 

Notes Connector details aay be changed during production* 



DISPLAY 



,J go 22 tS LOOP THtU 9 0°*; ^ 
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Reference infomation 

6«2 FB102 coniMCtors « G«ii«r«l iaforMtion 

6«2«5 OSLAN A connectlona 

Th# drawing shows the general arrangement of connections between the 
■otherboard J9 GRAUNCH connectors and the bulkhead connector 7. 

Notes Connector details nay be changed during production. 



Mother 
board 
EIOJ-9 



+12V 1 



GND 5 



NETX- 78 
NETX-f 79 



NETR+ 89 
GNO 90 
NETR- 91 



COLL-I- 96 



OSLANA 
B/Head 
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Rofersnce infomatlon 



€«2 PB102 coiiiMctors - G«iMirml infontttion 

6,2«7 RS232B connections 

The drawing shows the general arrangement of connections between the 
•otherboard J3 and J9 and the bulkhead connector 11* 

Note; Connection details may be changed during production* 



Mother B/Head 
board 




025 
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6*2 PSIQ2 eoniMetors ^ G«iMrftl iaforMtion 

6.2.9 Video infrface connections 

The drawing shows the general arrangement of connections between the 
motherboard J2, J5, J9 and JIO, and the bulkhead connectors 3, 4 and 5. 

Hotet Connection details may be changed during manufacture and may be modified 
to suite different models. 



Motherboard 



B/Head 



ElO 



+12V 



GNO 



K/BOAflD DATA 



J9 
C 



O 

o 
o 
o 
o 
o 



J9 
A 



o 
o 
o 



101 



Tablet 
J2 



105 



TAB DATA 
TAB CLOCK 



20- 
3P 



MEM 




JIO 


O 




B 


o 




o 




o 



86 



197 



Oispiay 
J5 




10 O 



130 



ISO 
190^" 



"H2V 



•12V 



OV 



VIDEO l/F 
CONNS 



O 1 
O 2 
O 3 



O 4 
05 



O 6 
O 7 
O 8 
O 9 



O 10 
on 



O 12 
O 13 
O 14 
p15 



+12V 
VOL POT 
SPEAKER 
HOR SYNC 
GND 

VERTSNYC 
GND 

TAB DATA 
TAB CLOCK 
GND 
LOOP 
LANOIL 

K/BOARD DATA 
GND 



C0NN3 



-6T 
02 
03 
04 



5 



C0NN12 



High resolution 
Tablet power 



C0NN4 



YID OUT 



OV 



Oi 
02 
03 



VIDEO 
POWER 
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6«3 90Q2 rized disc drive « General iafonMtion 

Device electronlca board layout early TI aodele 

Part no. 100482-XX-X XX-A-TVIC-XX 
Configuration options Option codes (see below) 



Option 


option 


Option 


Description 


Option methodology 






characteristic 


code 


see below) 






Drive address 


0 


Unit 0 * 


Jumi 
W3 


>er 6C 
H4 


IO-02C 
W5 


)2-l 1 
W6 


It: 


X 








1 


Unit a 




X 






2 


Unit 2 






X 




3 


Unit 3 








X 


T 


Interface 
termination 


1 


Used * 


RPl: P/N 115-0001-4, 
SIPl: P/N 116-0003-8, and 
SIP2e P/N 116-0001-2 
installed 


2 


Not used 


RPl, SIPl, and SIP2 omitted 


V 


Interface 

terminator 

voltage 


1 


Local 


Jumper 680-02( 

W2 Wl 

X 


)2-l at: 


2 


Remote * 


X 


I 


Sector Pulse 
at Index time 


1 


Generate * 


Jumper 680-0202-1 at W16 


2 


Omit 


W16 omitted 


c 


Control 
program 
firmware 


1 


Standard 
firmware per 
spec. 100198 


Jumper 680-0202-1 at W9 and 
W17; no jumper at W14 or 
WIS. PROM 800063-01 at U73 


XX 


Number of 

sectors/ 

revolution 


0-98 


Program Sector 
Pulse 

Generator for 
desired no. of 
sectors XX 


Sector Program Plug Assy 
100411-XX (specified when 
ordered), factory Installed 
in JX3 



/ Asterisic shows the "normal* configuration. If the unit Is daisy-chained with 
other drives, remove the Interface terminators except on the last drive and 
configure each drive to a different drive address, starting at 0. 
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6«3 PEBQ2 Pixsd disc driv« " Gmtmrml infonMtion 

€.3«1 Device •lectronicg board layout of Micropolis 1300 series 5,25 inch 
discs * continued 



Pin 1 



P f»1 




H10143 



Reference infomation 



6.3 PEB02 Wixmd disc drivtt * G«ii«ral inforMtioii 
€.3«4 Power and status connectofg early Tl aodeXa 
Power connector J3 (J103) 



Pin Signal Name 

1 '*'24v sense 

2 Ground sense 

3 ->12v sense 

4 'i'Sv sense 

5 ♦Sv return 

6 -12v return 

7 ♦Sv 

8 -12v 

9 +24 V return 

10 +24V 

Status connector J2 ~~ 

1 Ground 

2 Drive ready status (RDY) 

3 Ground 

4 Seek cootplete (SKCMP) 

5 +5v 

6 Drive selected (SLTD) 

7 Ground 

8 Index pulse (XDX) 

9 Ground 

10 Sector pulse (SECP) 



Device 


Interface 


connector Jl 


(JlOl) 


Ground 


Signal 


Signal Name 


1 


2 


Reserved 






3 


Reserved 




4 


5 


DATA 


Bi-directional R/W data 




6 


DATA - 




7 


8 


DS 1 


Drive select (encoded) 


9 


10 


DS 0 


Drive select (encoded) 


11 


12 


BUSEN 


Bus enai>le 


13 


14 


BA 1 


Bus address (encoded) 


15 


16 


BA 0 


Bus address (encoded) 


17 


18 


ENABLE 




19 


20 


Reserved 




21 


22 


Bus 7 


Data bus 


23 


24 


Bus 6 


Data bus 




25,26 


+5v 


4>5v terminator voltage (option) 


27 


28 


Bus 5 


Data bus 


29 


30 


Bus 4 


Data bus 


31 


32 


Bus 3 


Data bus 


33 


34 


Bus 2 


Data bus 


35 


36 


Bus 1 


Data bus 


37 


38 


Bus 0 


Data bus 


39 


40 


RDY 


Drive ready 


41 


42 


PLT 


Fault 


43 


44 


ILADR 


Illegal head/Cylinder states 


45 


46 


SFIMP 


Seek incomplete 


47 


48 


IDX 


index pulse 


49 


50 


SECP 


Sector pulse 
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6«3 PI102 fiawd disc driv« GsiMiral ZnforMtion 
6,3«5 Continyd 

Drivw Intmrtmem 

Intcrfac» connectors and »lectrlcal characteristics 

There are two drive interface connectors r Jl and J2« The two connectors are 
physically part of the Device Electornics board and are used for interfacing 
the drive to a host control ler/fomatter* Both connectors are pin and plug 
compatible with the 'industry standard** configuration for 5 l/4*inch Winchester 
disc drives • 

Control Signal Connector Jl: 

j.^ is a 3 4'»pinf PCBA edge connector i pin 1 is on the component side of the 
board r away from Data Transfer Connector J2« The control signals and the status 
signals on Jl are listed be lows 

Control signal connector Jl signal assignments 



Jl connector Pin Signal name Source 

signal ground 



2 


1 


reserved 




A 


3 


HEAD SELECT 2^/ 


Host 


6 


5 


WRITE GATE/ 


Host 


8 


7 


SEEK COMPLETE/ 


Drive 


10 


9 


TRACK 0/ 


Drive 


12 


11 


WRITE PAOLT/ 


Drive 


14 


13 


HEAD SELECT 2^/ 


Host 


16 


IS 


Reserved (to J2 pin 7) 




18 


17 


HEAD SELECT 2^/ 


Host 




19 


INDEX/ 


Drive 


22 


21 


READY/ 


Drive 


24 


23 


STEP/ 


Host 


26 


25 


DRIVE SELECT 1/ 


Host 


28 


27 


DRIVE SELECT 2/ 


Host 


30 


29 


DRIVE SELECT 3/ 


Host 


32 


31 


DRIVE SELECT 4/ 


Host 


34 


33 


DIRECTION IN/ 


Host 
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4 Flopcf disc drive 

1 Control board links 

This drawing shows the links that must be fitted to the Shugart floppy disc 
drive control board when used with PEKO systems, 

- DENOTES LINK SHOULD BE FITTED 



roTol — DENOTES UNK SHOULD BE FITTED. 

^ 1 I ^ „^ 
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6.5 PBBQ2 OispXaf unit 

6«5«1 Cables and connectors 

This drawing shovs the connections for the Tl and T2 Portrait and landscape 
displays and the PER02 Bulkhead interface panel* 

I B/Head Video i/F 

Videol/F 



CONNS CONNl Tl T2 



1 o — 


^ 1 


P0WERT-rj2V 


AsTI 


2 0 ' 


— -O 2 


VOL POT 


A«T1 


3 0— 


^ 3 


SPEAKER RETURN 


As Tl 


4 O 


0 4 


HOR SYNC 


A$T1 


5 O 


05 


GNO 


As Tl 


6 O— 


0 6 


VERT SYNC 


AsTI 


7 0 


07 


GNO 


As Tl 


8 0— 


O 8 


TAB DATA 




9 0 


09 


TABaOCK 


AsTI 


10 o 


O10 


GNDT 


AsTI 


11 0 


011 


LOOP 


AsTI 


12 O- 


O 12 


UNOSCAPE (L) 


AsTI 


13 o 


013 


K/BOARD DATA 


AsTI 


14 0 


014 


GNO , 


AsTI 


15 0— ' 


015 


+5V 


TAB DATA 



C0NN4 

Video out 3r Z Z I HZ^ O 
Video Power C0NN2 

NOTE: 1 O 01 

Tl has 3-w8y 

conn«ctor. T3 2 O O 2 

Has 4-way 

connector ^ ^ O 3 



Tl 
Video tn 

Tl 

-I-55V 
OVRTN 

SAFETY EARTH 



T2 
AsTI 

T2 

OVRTN 
+24V 
SAFETY EARTH 

FIN 4 Spare 
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6.7 aigh rMOlutioii tablet - G^nmrml infonuition 

6.7,1 Switch settings 

PERQ systems normally use a QPIB interfaced version of the Summagraphics high 
resolution tablet. The details shown here are for the 01-0017-002 version. 
Switch settings and layout may change for different modules. 

These units are factory set for - English mode 

Continuous stream mode at maximum sampling 

rate (200/sec) 

Device and address 

No service request 

Tektronix GPXB format 

Device 8 address 

Switch 2 should now be set to 40 samples/second as shown below. 



Address 
SW3 

o 



Modes 

SW2 



OFF 



— W 
o o 
o 
o 

o 



ON 

1 
3 

4 

s 

6 



OH 

Data 

connector 



e 

6 
5 

3 
2 

1 

OFF 



Factory calibration 



8 7 9 


5 - T 


COO 




o 




9 



OFF 
ON 



SW1 

Data format 



Power 
connector 



Puck/Stylus 
connector 

Tablet 
connector 
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6, 8 3185 Printer General information 

€•8.1 Option aelect ion switches 

Three sets of switches are provided to select the OKI printer operational node. 
These are nounted on the printed circuit boards and are accessed by removing 
the printer top cover « 

The switch settings for operation when connected to a PERQ RS232 interface are 
given in the table below. The function of all the switches is shown in the 
tables following. 



Svitcli Mttings for PWKQ 





Switch 


block 1 


Switch 


block 2 


Switch 


block 3 


Switch 


Setting 


Means 


Setting 


Means 


Setting 


Means 


no. 










1 


OFF 


Even parity 


OFF 


Centronics 


ON 


7 bits 


2 


ON 


Parity not 
selected 


OFF 


unblock 


OFF 


Auto LF 
off 


3 


OFF 


7 bit data 


ON 




OFF 


Ignore 0£L 


4 


ON 




OFF 


Sp ON SWN 
if sel« 


OFF 


Not used 


5 


ON 


9600 baud 


OFF 


Mark at busy 


OFF 




6 

7 


ON 
ON 


CR code 


ON 
OFF 


Ready if CD 
is sp 

RS232C 


ON 
OFF 


U.K. 

Character 
set 


8 


ON 


Low 

threshold 


ON 


Two wire 


OFF 





Forn length 1 is ENABLED 
the others do not natter 



imim 



imim 



DIP SW1 DIP SW2 



1 2 3 4 S 6 7 « 

mmm 



DIP SW3 
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6*8 3185 Frintsr - iSmnmvmX Infonution 

6,8.1 Option selection switches - continued 



Protocol 


Switch position 




1 


2 


3 


Simplex busy 


ON 


ON 


ON 


Sinplex acknowledge 


OFP 


ON 


ON 


Centronics RS232 


ON 


OPP 


ON 


Centronics unblocked 


OPP 


OPP 


ON 


Undefined 


ON 


ON 


OPP 


Centronics blocked duplex 


OPP 


ON 


OPP 


DBC duplex 


ON 


OPP 


OPP 


Local test 


OFP 


OPP 


OPP 



Sviteh block 3 



Switch nuaber 


ON 


OPP 


1 


7 bit data 


8 bit data | 


2 


Auto LP when CR received 


No data LP j 


3 


Acknowledge DEL 


Ignore DEL | 


4 


Not used 


Not used 1 


5 






6 


Language variants r see below 




7 






8 







Language 


Switch position 


Notes 




5 


6 


7 


8 




USAt Canada 


OFP 


OPP 


OFF 


OFF 




OXt Netherlands 


OFP 


ON 


OFF 


OFF 




Geraany: Austrlat Switzerland 


ON 


ON 


OFF 


OFP 




Prance X Belgiuoi 


OPP 


OPP 


ON 


OFF 




Swedeni Finland 


ON 


OPP 


ON 


OFP 




Dennarki Norway 


OFP 


ON 


ON 


OFF 




Italy 


ON 


OFF 


OFF 


ON 




Spain s Latin Anerica 


OPP 


OFF 


OFF 


ON 


If the printer has an 












additional character 


Portugal s Brazil 


ON 


ON 


ON 


OFF 


RON these variants may 










be selected 


Geraan (alternative ) 


OPP 


ON 


OFF 


ON 
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€•8 3185 Printer • tensria infosMtion 

6,8.3 Mains voltage switch 

The 3185 printer may be used on either a 220v 50 Hz or a 240v 50 Hz supply, for 
. UK use» 

Selection is aade by setting a slider voltage selection switch to the local 
supply* 

This switch is mounted at the rear right hand side of the chassis as shown in 
the diagram. 
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Installing your 3185 printer 




These instructions cover installdtion and connection of 
your optional printer to an ICt PERQ. Use ttiese 
instructions in preference to titose given in Itie User s 
Manual supplied witti tlie printer 

Materials required 

• Interlace cable 

r2396/02 

The appliealion kil conlawung Ihe cable also incli i<Jes Hie 
jMibHcaltoa iCL 3185 Mainx P,uUei on f^tHQ 
(RlOI3b/OG) You should tile llus m the options' 
section ol your PERQ User Gwde 

• Sfnati. bladed scfewdnver 

• Small, cross headed screwdriver (lot example. 
Po/idrive. size 2\ with a shatt at teasi 3 25 inches long 

Please follow ttiese instructions carefully 



I Prepare the printer 

• Unpack yout printer and check thai nothing is missing or • Remove Ihe access cover 
damaged. You should receive 

1 Prinler 




requires you to return your printer for service or 
repair 

au^LK 




\ 



WARNMO 



Fi( a suitable mams plug. In the UK . the plug should have S 
a 5 amp luse a 



3 



THE MAINS PtUG SHOULD BE FITTED ONtY BY A QUALIFIED O 

Electrician OR EQUIVALENT trained person 

WARNINO c 

THIS EQUIPMENT MUST BE EARTHED ^ 

IMPORTANT The mains plug shai t>e connected m IoMows ' 
The wires m ttie mains lead are in accordance maIH Ihe loMowmg code 

fuiope USA /Canada 

BLUE WHITE Neutral (N) 

BROWN BIACK Live (L) 

GREEN/YELLOW GREEN Earth (E)orQ 

As the colours ol Ihe wires m Ihe mams lead may iH>t correspond wilh 
Ihe coloured mailtings ideniilying ihe terminals m your plug, proceed as 
loUows 

The wire ihat is coloured Bl UE or WHITE must be coni^cied lo the 
iciininal thai is niaiked with ihe teller N or coloured BLACK 

The wire lhal is coloured BROWN or BLACK must be connected to 
Hie lermmai lhal is marked wiih Itie teller L or coloured RED 

Tht; Wife lhal is coloured GREEN and YELLOW or GREEN must be 
conneclod lo Ihe leimmal thai is marked with Ihe teller E or the 

symbol 

IMPOn 1 AN I Your prmier and PERQ processor must be powered from 
ihe s.inie phase ot mains su|)ply and shaie a common safely earih In 
the UK lot eHainplc. a Iwm 13 amp socket outlet is ideal 
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6.9 6202/02 Printer (GPIB) - General Infonution 

Option selection switches (GPIB) 

This information is for RICOH 1600 printer with an APTEC interface board 
connected to the PERQ GPIB, 



Prior to operation the printer is 
configured by means of one externally 
mounted switch* located at the rear of 
the printer adjacent to the interface 
connector and two internally mounted 
OIL switches located on the foremoet 
PCB, 

Bstmmal switch settiags 

epi - Not used 
line feed to LP 
lEEB code to UP 
baud Not used 
test to normal 



Zntemml mwiteli settings 

^Indicates that the switch is 
overridden by the external switch 



O 
▲ 



2 position 
line feed 



3 position 
baud rate 



f 

O 



o 



15 


LF 


A 


300 


Self 
test 








1200 


Normal 


12 


LF 


B 


9600 


Reset 



o 
k 



o 



3 position 
pitch 



2 position 
IEEE code 



3 position 
self test 



mvitcli block 1 
Sw«no« Function when ON 

1 14 

2 13 

3 12 

4 11 IEEE - 488 Addresses 

5 10 (Not used) 

6 9 

3 ^ 1234567890 

8 Not used 

0 Auto bi-directional ON I J L L 

(Not used) H^MHlHMltpM 
•viteli block 2 |m.J LJlJLJULJLJLJL- 

* 

Sw«no, OFF ON 

*1 No self test Self test 

*2 No auto Auto linefeed 

linefeed 
*3 12 cpi 10 cpi 

*4,*5 Baud rate 

selection 

6 Parity Parity enable 
disable 

7 Odd parity Even parity 

8 DC1/DC3 DC1/DC3 
disabled enabled 

9 ♦ £ 

0 Not used 1234567890 
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6.9 6202/02 Printer (GPIB) - G«fMral InforMtlon 
6,9.2 Installation card (GPIB) - c ontinued 



VtOEO 



Hl6H RLN 

TABtET 

POWER 



VIDEO 
OUT 



VIDEO 



RS732 



LASER 
PTR 



G^I8 



OStAN 
A 



OSLAN 

8 



-# AC mtini 



Hifh rtsoiution 
Tsbitt 



.-HB5I Stv<w« 
**^- fTl 4-bm<ow puck 



bo« 



670? '02 Pimttf 



6203 Ptmt9t 




OEM 
device 



0 



a OSIAN trtmc«*«w 
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6.10 6202/03 Printer (S8232) - 6«n«ral inforMtion 

6«10,2 Interface cable 

This drawinig shows the general arrangement of connections of the RS232 
interface cable F2396 used to connect the RICOH RP1600 printer to the PERQ 
processor* 

Notet Cable type F2396/ will have different sub-references after/depending on 
length f type of connectors etc, 

P2396/05 has a screw-lock connector for PER02. 

3 



Rnl 



coniacti ^ 



F02369/05 



7 m 



Pin 1 



contacts 



ToP€RQ 



86011437 



To PRIffTER 



NOTE: 



Safety earth 

Tx Data 

Oaia 

Request to send 

Clear to send 

Data Set Ready 

Signal 0 votts 

Received Line Signal 
Detector 



Ti Signal Element 
Timing 



Rx Signal Element 
Timing 



Data Teffninal Ready 




Pin to pin 
connections may 
vary for different 
appiicationt 
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6.10 6202/03 Printer (1S232) - General infonwtion 

6,10«3 Installation card continued 



mm Connect th« printer to your PERQ 

• Connect the interface cable end labelled PERQ to the 
RS232 socket on your processor, and secure the plug 



Keep these instructions for future use 



Connect the other efid to the INTERFACE socket at the 
rear of the printer Tighten the plug s screws to secure 
it 
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6.11 €203 Printer /plotter 

6.11«2 Switch settinga 

Thie inforaetion cover* the switch settings required to support the Versatec 
V80 Printer/Plotter when attached to PERO using PNXr particularly to newly 
installed systeas where it nay be used in *plot' node under window manager. 

The diagrams show the correct switch settings for the V80, these switches are 
located inside the V80 on the 'Interface' PCB, 'PIO' etc* indicates the 
relative position of the switch on this board. 



The diaded part indicates the part of the rocker 
sr^itch which protrudes. 



3= OPEN 



QUOSED 




G30- 
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6.13 »232 CoMinications - General inforaetioii 

6.13.1 Loop^back plug 

This plug is supplied as service aid 86011474 for use with the RS232 loop-back 
I/O confidence test. Early systems use service aid 7730360. Wiring is shown for 
both type numbers. 

These pins are linked on the 25->way type 0 connector. 




service aid 7730360 
Maie contacts 



13 




1 



service aid 86011474 



S6-56 



R10143 

Edition 1 



R«£er«nco information 



6 .13 18232 comnications - CteiMral inforMtioo 

f.l3«3 MODEM cables 

The table givee the 25 way connector pin allocation for British Telecon Modems, 



Datel Service 


200 


600 


12000X 


Modem 


2B+2C 


13 


21 


1C+1D 


iF-f 20 


27 




TO / 
























dte/ 








Modet 


Mooei 


ivioaei 


ivfoaei o 


Mooei 4 


Mooei 9 




CCT.No. 




MODEM 








3 


4 


5 


TG2391 


TG2392 


TG2393 




102 




COM 

i 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


103 




TO 
A 


2 


2 


2 


2 




2 


2-h 14 




2+14 


2 


104 


f 


RD 


3 


3 


3 




3 


3 




3+16 


3+16 


3 


105 




RTS 

A 


4 




4 


4 




4 


4+19 




4+19 




106 


v 


RFS 


5 




5 


5 




5 


5 + 13 




5+13 


5 


107 


r 


DSR 


6 




6 


6 


6 


6 


6 


6 


6 


6 


108/1 




COSU 

A 


20 




20 


20 


20 


20 


20 


20 


20 




108/2 




DTR 


20 




20 








20 


20 


20 


20 


109 


f 


DCRLSD 


8 


8 


8 




8 


8 




8+12 


8+12 


8 


110 


f 


SO 














111 




DSRS 








11 


11 


11 


11 +23 


11 +23 


1 1 + 23 




113 




TSET 




















24 


114 


r 


TSET 












15 


115 


r 


RSET 












17 


116 




SSBY 
A 






















117 


r 


S8Y1 














118 




TBCD 
A 










2 






14 + 2 






119 


r 


RBCD 








3 


16 + 3 




120 




TBCLS 

A 










4 






19 + 4 






121 


r 


BCR 








5 


13 + 5 




122 


r 


BCRLSD 








8 


12 + 8 




125 


r 


CI 


22 




22 


22 


22 


22 


22 


22 


22 


22 


126 




STF 


11 




















140 




RDL 

A 






















141 




A 






















142 


r 


T1 
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Procedures 



TMa section contains Information to help In the 
repair and enhancement o£ the system generally by 
unit replacement • The Information Is also useful 
where fault Investigation requires access within 
the system unlts« 



Be aware of the WARNINGS and CAUTIONS • 

Section Heading 

7.1 wmxaBS and CWTXOn 

7«1«1 Warnings 

7«1«2 Cautions 

7*2 BsplaemBsnt pmrts « General imfonMtlon 

7«2«1 PERO Field replacements parts 

7.3 Proemssor eowerm 
7«3,1 Processor movement 
7,3 ,2, Covers 

7.4 AC distribution 

7«4«1 The Processor mains Isolator switch 

7«4«2 Diagnostic display PCB 

7,4«3 Processor fan replacement - general 

7.5 Powmr supplies 

7,5«1 Processor power supply 

7.6 Hotherbomrda «- Generml information 
7«6«1 Motherboard replacement 

7«7 Proceaaor unit PCB replacement 

7. 7,1 General procedure 

7.8 PI102 dime roplacement 

7«8«1 Introduction 

7,8«2 PER02 Tl replacement procedure 

7«8«3 PER02 T2 replacement procedure 

7*8«4 Drive addressing for Mlcropolls 1300 
series 5. 25 inch discs 

7«9 floppf disc drive replaeesMnt 

7«9«1 General procedure 

7 .10 Displajr unit rmplaemments 

7.10«1 PERQ2 Tl and T2 replacements 

7.11 PB1Q2 keyboard replacmsMint 

7«12 Ittlet unit replaemaenta 

7.12.1 High resolution tablet 

7«12«2 Standard tablet 



Contents 7 
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Proo»dur«8 



7.1 Wumiogs and CMitions 

tlTninqa 



nunqmvoum iroltagM vlthin widmo tandnala 

Extra high voltagM ar« ganaratad for tha CRT 
within vidao tarainala and aaina voltagaa ara 
praaant a van whan powar ia awitehad off at tha 
tarninal aaina switch, Tha auraat way of raaoving 
powar fro« a unit to ba workad on is by 
withdrawing tha aaina input plug« 

Raaova tha unit frosi ita noraaX placa of uaa of 
thara ia any dangar of uaars baing axpoaad to high 
voltagaa. 



Adjusting CB displays 

Soaa adjustaanta to CRT display a hava to ba dona 
with tha circuits axpoaad and powar awitehad on. 
Such adjuataants should ba carriad out only by 
trainad anginaars who auat obaarva good 
anginaaring practicaa to avoid injury and to 
anaura thair aurvival in tha ava nt of accidantal 
ahocka« 



lasidual BR ehaagaa 

It haa baan found that a vary high voltaga charga 
can aigrata to tha BHT connaetor on a CRT avan 
though aaina powar is raaovad and tha tarninal haa 
baan rapaatadly aarthad. At all tinas, avoid 
touching tha tarninal on tha tuba aithar diractly, 
or through aatalic tools. 



Glaaa hasard 

Naehanical shock to a cathoda ray tuba aay cauaa 
tha tuba to iaploda violantly, Taka axtra cars 
whan handling tools naar to tha CRT and shiald tha 
glass with a cloth or fait raatrjiining aadiun. An 
inploaion could savarly injura you and collaaguaa 
naarby. 
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7.1.2 Cautions 

CMTXOaS 



BXectrostatic daaage 

Sons components on printed circuit boards can be 
damaged by excessive voltages, regardless of 
current flow. Such components are referred to as 
electrostatically sensitive devices (ESDs). To 
avoid damage to such devices from movement 
generated changes on the body: 

• avoid unnecessary handling of boards 

• wear an earthed wrist strap when handling boards 

• always transport boards in an authorised 
container 

• keep board in container until required 

• slit the container with a knife; do not tear it 
open 

• if they are supplied, carefully remove edge 
connector shunts and reapply to the replaced 
board 



Screen optical eomtings 

Some video terminals have a special anti-glare 
coating applied to their screens, try to avoid 
fingering these screens. If a screen is 
contaminated by oils from the skin, use only the 
recommended cleaning pads to remove the oils and 
wipe the screen dry with a soft paper tissue or a 
lint-free cloth. 



Field repair strategy 

Board or whole unit replacements are the expected 
methods of on-site repairs to equipment covered by 
this guide. Subunit replacements will normally be 
done by service centres; only in unusual 
situations will subunits like mains transformers 
and cathode ray tubes be replaced on site. 

C10TXQSS 
Bandllng floppy diaca 

Always handle a floppy disc carefully. In 
particular 

. Do not bend 

. Do not touch recording surfaces 

. Do not use paper clips or staples to attach 
notes or labels 

. Always store in protective dust covers 

. Avoid cold or excessive heat; store disc within 
temperature range 0 to 52 *C 
(50 to 125»P) 

• Keep discs away from magnetic fields 
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Transporting disc units 

For Tl nschinM with 8 inch Nicropolis disc 
drivss. 

Bsfore soving a fixsd or sxchangsabls disc unit 
lock its rsad-writs haads» Avoid jarring ths unit 
whila you ara accassing tha locking aachanism* 



ClOTZOa FBIQ2 ovartaaparatura 

Thara is no ovartaaparatura aanaing. Whan 
aarvicing always chacks 

• fan tray connaetor pushad wall hona 

• all fana ara running 
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7.2 l«plac«a«fit parts • Gsmiral infonuitiofi 

7,2«1 PERQ2 r#placeiii«nt parts 

Ths tabls shoirs thoss parts of Tl (8222/xx and T2 (8223/xx) systsas hsXd as 
spares and indicats which systsas thsy ^rs for, Ths sub*ssction rsfsrsncss are 
to procedures for on^^site repXaceaent of faulty asseablies« 



ICL PAIcT 


Systea 


Inscription 


86009847 


Tl 


T2 


Processor cover aoulding front 


86009849 


Tl 




Processor cover aoulding top 


86009850 


Tl 


T2 


Processor cover aoulding rear 


80048844 


Tl 


T2 


Nainbs ON/OPP switch 


80046581 


Tl 


T2 


Pan axial 


88808149 


Tl 




Diagnostic display PCB (K149) 


7739646 




T2 


Diagnostic display PCB (K148) 


7738671 




T2 


Cable DDS to aotherboard 


86011422 


Tl 




PSU asseably (wren) 


7734940 




T2 


PSU asseably 


oOOl 9515 


Tl 


T2 


C* & ai>.«^A wv%^ / eatff* 'S \ 

5A Fuse HRC 250V (FSl) 


5060340 


Tl 


T2 


lOA Fuse HRC 25UV (FS2} 






T2 


2A Fuse HRC 250V (FS3) 


7778674 




T2 


lOA filter 115/250V 


88808115 


Tl 




Motherboard (K155) 


7734941 




T2 


Motherboard (K155) 


80043035 


. Tl 




CPU (4X) (8- fixed disc) K156 




Tl 






80019910 


Tl 




CPO (16K) (8* fixed disc) 


7734951 




T2 


CPU (16K) (5.25- fixed disc) 


i(1 KA At ^ 


Tl 




u«9no aeaory rv»o %rorbraic/ 


5154434 


Tl 


T2 


1Mb aeaory PCB (Portrait) 


88800895 


Tl 


T2 


2Mb aeaory PCB (Portrait) 


/ / W4747 


Tl 


T2 






Tl 


T2 


Alio aeaory iruif \ juanuscape / 


5155496 


Tl 


T2 


BIO PCB (links for Tl or T2 see note 1! 


/ /40017 






oaccery j«ov xor exo rv.o 


5155092 


Tl 


T2 


010 PCB LinK/Canon/Bthernet (BA92) 


5155093 


Tl 


T2 


010 PCB Link/Canon (BA93) 


80019837 


Tl 




8" Fixed disc drive without adaptor 


5155480 


Tl 




Adaptor PCB for 8* drive (BBll) 


86011101 


Tl 




Cable EIO to BBll 


7734938 




T2 


5«25" Fixed disc drive without adaptor 


7734939 




T2 


Adaptor PCB for 5 •25* drive 


7738676 




T2 


Cable BIO to adaptor PCB 


7746577 




T2 


Spacer for aounting adaptor PCB 


679014 


Tl 


T2 


8* Floppy disc drive 240V 50Hz 


86011100 


Tl 




Cable EXO to Floppy 


7738675 




T2 


CabXe EIO to FXoppy 


Note 








1 The aaae 


board 


is used 


for bother Tl and T2 ays teas. But two links JP2 . 



JP3 aust be fitted when used with T2 5«2S inch discs. Links JP2 and JP3 
aust not be present when the board is used with Tl 8 inch discs* The 
juaper (handbag) links are ICL part 4901857601 and are also used on other 
boards, the f loopy and fixed discs. 
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ICL Part 


Systaa 


D. jcrlption 


80019760 


Tl 




Portrait display (Xsnt) No covars 


80033605 


Tl 


T2 


Portrait display Covsr aoulding 


80033606 


Tl 


T2 


Portrait dissplay Basal 


86011524 


Tl 


T2 


Portrait display Base 


86011082 


Tl 




Portrait display (Kant) to B/B cabla 


86011313 


Tl 


T2 


Vidao intarfaca cabla 


86011317 


Tl 


T2 


Coax cabla 


80033408 


Tl 




Knob 


7734644 


Tl 




Bagulator 


7734645 


Tl 




Display PCB 


7734646 


Tl 




CRT basa PCB 


7734647 


Tl 




CRT 


7734648 


Tl 




Loudspaakar 


7734o45f 


Tl 




BBT connactor 


7734650 


Tl 




Scan Coil 


7734651 


Tl 




Plug 


7734652 


Tl 




Variabla rasistor voluaa 


7734653 


Tl 




Variabla rasistar brightnass 


7734654 


Tl 




Poncar connactor plug 


7734655 


Tl 




Vidao connactor aockat 


7734656 


Tl 




DIN connactor sockat 


7734942 




T2 


Portrait display (KRXT2) with covars 


7734943 




T2 


Scan 


7738701 




T2 


Yoka assaably 


7738702 




T2 


CRT 


7738703 




T2 


Loudspaakar 


ft^n IttA 
1 / JO /U4 




Xa 




7738705 




T2 


5 Way DIN aockat 


7738706 




T3 
XX 


Coax sockat 


7738707 




T2 


Vidao X/P sockat 


7738708 




T2 


BHT transfomar 


7738709 




T2 


Portrait display (KRITZ) to B/H cabla 


7738710 




T2 


lOOK Variabla rasistor 


7738711 




T2 




8001990^ 


Tl 


T2 




679330 


Tl 




11* High rasolution tablat 




Tl 




Pour button puck 


7732919 


Tl 




Bar aagnat 


679333 


Tl 




Cabla grip 


679331 


Tl 




Stylus 


7734546 




T2 


Landscapa display (Nonitara 20*) coatplata 


86011920 


Tl 


T2 


8* Tablat and puck 3 (Portrait) 


was 

80019907 








7739278 




T2 


12* Tablat and Puck 3 (Landscapa) 


7738660 




T2 


GPIB cabla, B/H to aotharboard 


7738664 




T2 


OSLAM A cabla, B/H to aotharboard 


7738665 




T2 


RS232 A cabla« B/H to aotharboard 


7738667 




T2 


RS232 B cabla. B/H to aotharboard 


7738668 




T2 


Canon printar cabla, B/H to aotharboard 


7738669 




T2 


Vidao outabla, B/H to aotharboard 


7738670 




T2 


Vidaol/P cabla, B/H to aotharboard 
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7»2«2 Alternate part nuabers 



This table provides a reference to other part and feature numbers by which 
replaceable itens aay be identified* Advice eust be sought where any doubt 
exists regarding the coapatibility of replacements* 



Description 
Processor front cover 
Processor top cover 
Processor rear cover 


Part 

76(re'9847 
86009849 
860 09 850 


Other numbers 




Mains switch 
Fan axial 

DOS PCB Tl 
DOS PCB T2 
DOS cable 


80048844 
80047552 
88808149 
7739646 
7738671 


45265 
4558N 

111216-00 
111314-00 






Tl PSII 
T2 PSU 
5A Fuse 
lOA Fuse 
2A Fuse 
J.UA rxxcer 


86011422 
7734940 

80019515 
5060340 
7778674 


111310-10 
820027-01 

610920-01 






Tl Motherboard 
T2 Motherboard 


88808115 
7734941 


111285-00 






Tl CPO PCB 4K 

Tl CPU PCB 16K 
T2 CPU PCB 16K 


80043035 
80019910 
7734951 


111332-00 


F2360/04 




Tl 0*5Mb Memory (Portrait) 
mo nemory (rorx>raii»/ 
2Mb Memory (Portrait) 
1Mb Memory (Landscape) 
2Mb Memory (Landscape) 


5154433 

88800895 
7734949 
7734947 


110134-00 
110197-00 


F2361/02 
F2 361/0 3 
F2361/04 
F2361/05 
F2361/06 




BIO PCB 
3*6V battery 


5155496 
7738617 


110006-00 
840151-01 






0X0 PCB Link/Canon/Bthernet 
010 PCB Link/Canon 


5155092 
5155093 


100226- 00 

100227- 00 


F2359/06 
F2359/04 


BA92 
BA93 


Tl Fixed disc 

Tl Fixed disc adaptor 

Tl Fixed disc cable 


80019837 
5155480 
86011101 


F2362/17 




BBll 


T2 Fixed disc 
T2 Fixed disc adaptor 
T2 Fixed disc cable 
T2 Fixed disc spacer 


7734938 
7734939 
7738676 
7746577 


111247-00 
111224-00 
111027-00 
750774-01 
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Description 

Floppy disc drivs 240V 50Hz 
Tl Floppy disc cabls 
T2 Floppy disc cable 

Tl Portrait display 

Portrait display Cover 

Portrait display Bezel 

Portrait display base 

Portrait display knob 
Tl Portrait display Power cable 
Display to Bulkhead Video Z/F cable 
Display to Bulkhead Coax Z/F cable 

Tl Portrait display regulator 
Tl Portrait display Display PCB 
Tl Portrait display CRT base PCB 
Tl Portrait display OCT 
Tl Portrait display Loudspeaker 
Tl Portrait display SET connector 
Tl Portrait display Scan coil 
Tl Portrait display Plug 
Tl Portrait display Voluae 
Tl Portrait display brightness 
Tl Portrait display power con 
Tl Portrait display Video can 
Tl Portrait display Din can 

T2 Portrait display 

T2 Portrait display Scan PCB 

T2 Portrait display Yoke asseably 

T2 Portrait display CRT 

T2 Portrait display Loudspeaker 

T2 Portrait display 7 Way DZN skt 

T2 Portrait display 5 Way DZN skt 

T2 Portrait display Coax skt 

T2 Portrait display Video Z/F skt 

T2 Portrait display EHT transforver 

T2 Portrait display Power cable to B/H 

T2 Portrait display lOOK Varies 

T2 Portrait display 50 Varies 

Landscape display 240V 50Hz 

Keyboard (VTIOO) 

Tablet 11" 
Pick 4 button 
Bar Nagent 
Cable grip 
Stylus 

Tablet 8" (Portrait) and Puck 3 

Tablet 12" (Landscape) and Puck 3 

T2 Motherboard cable 6PZB 
T2 Motherboard cable OSLANA 
T2 RS232A 
T2 RS232B 
Canon 

Motherboard Video coax 
Motherboard Video Z/F 



Part 

679014 
86011100 
7738675 

80019760 
80033605 
80033606 
86011524 
80033408 
86011082 
86011313 
86011317 

7734645 
7734645 
7734646 
7734647 
7734648 
7734649 

7734650 
7734651 
7734652 
7734653 
7734654 
7734655 
7734656 

7734942 
7734943 
7738701 
7738702 

7738703 
7738704 
7738705 
7738706 
7738707 
7738708 
7738709 
7738710 
7738711 

7734546 

80019906 

679330 
679526 
7732919 
679333 
679331 

86011920 

7739278 

7738660 
7738664 
7738665 
7738667 
7738668 
7738669 
7738670 



Other nuBbers 

111129-10 F2362/11 



111026-00 



F2362/22 



F2362/24 



PP0014 
MB1701 
PB0057 
PA0038 
KE7005 
PN0064 

PC0071 
PR0018 
PR0020 
PRO 021 
PRO 02 2 
PRO 02 4 
KD8061 

111239-00 
110214-00 
111365-00 
700123-01 

110227-00 
820512-07 

820510-01 
82001-06 
111364-00 
111326-00 

810400- 01 

810401- 01 



110147-00 F2362/23 
111213-00 



F2362/03 



F2362/01 



01-0017-002 
01-0012-002 
01-153-1 



F2362/04 80019907 
111249-00 F2362/05 

111318- 00 

111319- 00 

111315- 00 

111316- 00 
1113 20-00 
111331-00 

111317- 00 
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7,3 FrocMsor ecnmn 
7«3«1 Procegsor aovaent 

CMsmmrti paocsssos mamart 

Bo v«ry careful not to jar tha procassor cabinat 
vhan tha 35 Mb diac driva haada ara unlocked. 

On Tl ayatan tha ahipping latch ahould ba locked 
if tha cabinat ia to ba aovad. If thia ia not 
poaaibla for final poaitioning^ under a table or 
againat a vallf great care ia needed to avoid 
daaaga. 

To operate the ahipping latchs 
Diagsdimaet^tha aaina power 



• Remove the proceaaor cabinet buatla 

• Uae the apecial tool to turn the latch (aee 
drawing)* A acrawdriver that ia too aaall will 
break the latch 

•Turn the latch clockwiae to lock the heada 

• Turn tha latch anticlockwiae to unlock the heada 



On T2 ayataaa uaing Nicropolia 1300 aeriea 5«25 
inch drivaa, an area of the diaca not uaed for 
data atorage ia reaerved for landing the heada. 
When power ia reaovad fros the drive # the heada 
ara autoaatically returned to thia landing zone; 
an autonatic latching aechaniaa then locka the 
poaitioner in place* 
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7,3 ProoMSor eov«n 

7,3,2 Covra 



Bustle 




Bustte 
screws 



J' 



DDDDDD 

T 
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7«3 Processor covers 

^•3«2 Covers - continued 

The bustle at the back of the processor is secured 
by two large posl drive screws near the bottom edge 
(see diagraa), 

Renoviiig the bustle gives access to: 

• The'^40VAC sains connector 

• The signal and DC connectors to the other 
units 

• The Tl fixed disc transit latch 

Removing the bustle does not expose any unshielded 
electrical connectors or aoving parts • But the 
bustle forms part of the air flow ducting and must 
always be replaced, 

WBillB 240¥1C 

Remove^ the mains power supply before taking off 
the covers* 



Bustle 




Cover reaovsl and replaceaent 

The front and side covers are each secured by two 
screws near the bottom edge. Support their weight 
while removing them* 

When refitting the covers: 

• Check the wire mesh EMC strips on the frame are 
not displaced 

• Lift the tide covers up to close the gap to the 
top moulding 



Processor leveling 

The feet leveling screws should be adjusted to 
give about one inch clearance between the 
processor and the floor* Small adjustments only 
« should be needed to prevent rocking* Tighten the 
lock nuts with the special tool after levelling 
the processor in its final position* 



Dili. 



DDDDDD 
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7.4 AC distributicm 

This infornation is for replacing the PER02 AG 
distribution components and fans. 



MainsKyitc^ 



\ 240V AC 

Disconnect the mains lead before removing covers. 

7.4.1 The processor mains isolator switch 

Access is by removing the front and right hand 
side covers. No soldering is involved as the 
wiring has push^on connectors. 

Compress the four plastic barbs on the switch to 
remove it from the mounting bracket. 

After replacing the switch check the earth lead 
connection is screwed down securely and the other 
switch connections are pushed fully home. Check 
the switch is the right way up. Terminal numbers 1 
and 2 on the right as seen from the front of the 
swi tch. 



7.4.2 Diagnostic display PCB 

This board holds the boot button and shares the 
mains isolator mounting. Check the mains lead is 
disconnected. 

Access is by removing the front and right hand 
side covers. No soldering is involved as 
connections are made by a strip-line connector 
with pin 1 uppermost. 

Four nuts and washers secure the board to its 
mounting bracket. When reassembling, be sure to 
refit the insulating strip so that it can prevent 
the mains wires on the isolator switch from 
touching the diagnostic display PCB even if they 
become detached. 




Compress to remove 



I 
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7.4 MC distribution 
7, 4.3 Proc<>«or fan fplac^wnt * G#nTal 



PAGE RESERVED FOR FIGURE 7,3 
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7,4 JC distribution 

7*4«3 Continued 

This information is for replacing the four fans 
part nunher 80047552 aounted In the fan tray at 
the bottoa of the processor cabinet • 

Notes In subsequent system development different 
^ models may use different fans with different part 
numbers* 



Disconnect the mains lead before removing covers* 



Beaoving tte tmn txmf 

Access is by removing the front and left hand side 
covers* Thens 

• Reach in at the left of the cabinet and unplug 
the mains connector at the back of the fan tray 

• Prom the front of the cabinet remove the three 
screws securing the fan tray to the frame 

• Slide the tray out of the cabinet while 
supporting its weight 



Bea»ving tJim fmm 

Remove the appropriate side of the fan tray for 
easy access to the fan fixing nuts* 



CAOnoa fmm tfpes 

Pans from both Etrie and Papst are used* All four 
fans must be from the same manufacturer to avoid 
beat frequencies since the Etrie and Papst fans 
have different rotational speeds* 



Fma rmplmemMnt 

Mount the fan to blow air upwards as indicated on 
the fan moulding* When securing tighten screws to 
compress rubber gromets sufficiently for lock 
washers to act* 



Wmn cmpl«emfl»mt checks 

After replacing a faulty fan check that: 

• The line and neutral connectors are pushed well 
home and the earth connector is screwed down 
securely 

• The replacement fan blows air upwards into the 
cabinet 

• that all four fans are functional 
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7«5 Wommv suppllM 

Processor poifr supply 




CAB 



7734940 

T2 Pow9r unit 

8223/xx tytttrm onty 




1 
2 
3 
4 

5 
6 
7 
8 
9 
10 



•►55V 

OV 

♦24V 

OV 

OV 

•12V 

S«nM rtturn 
OV 
♦12V 
♦Stntt 



FSI 5A 



FS2 10A 



FS3 2A 
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7«5 PQMr supp^^M 
7»5«1 Processor power tuppXy 

This infornation is for the PER02 conposite pover 
supply unit nounted in the processor cabinet* 

CAHflOV 

The power units for Tl and T2 are not 
interchangeable* 

The Tl unit is part nunber 86011422, this has two 
fuses on the front and contains Weir assenblies. 
The T2 unit is part number 7734940, this has three 
fuses on the front and contains NPT assemblies* 



mmnm 240v ac 

Disconnect the mains lead before removing covers. 



VUSM 

The replaceable fuses mounted on the front of the 
power supply aret 

FSl 5 ampere part number 80019515* This protects 
the 45 volt supply to the keyboard, diagnostic 
display, the floppy disc drive, and high 
resolution tablet if fitted, 

PS 2 10 ampere part number 5060340* This protects 
the plus 5 volt supply to the fixed disc 
drives* 

PS3 T2 units only are fitted with 2 amperes fuses 
part number ????• This protects the plus 12 
volt supply to tablet unit* 

See section 4*3 for details of the power 
distribution* 



F80 rmmemmX 

To remove ths power supply unit: 

• Remove the front and left hand side processor 
covers • 

* 

• Reach in at ths left of the cabinet and unplug 
the three DC connectors A, B, C and the mains 
connector at the back of the power supply unit 

• Prom the front of the cabinet remove the two 
screws securing the power unit assembly to the 
processor frame 

• Slide the unit out of the front of the cabinet 
while supporting its weight 



P80 replacement 

The unit is replaced by the reverse of the removal 
process* In case of doubt as to the cause of the 
failure plug in connectors A,B and C first with 
the unit outside the processor and check the power 
unit outputs* See sec ton 4 for details of the 
power unit connections* 
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7»5 9emmv suppllM 
7.5.1 Proc#»aor power supply - continyd 
Tl CJMIXXGV 

Unit*- containing t%ro Weir power supplies have been 
balanced to share the •••S volt supply load. No 
atteiip> should be nade to replace the individual 
units or to adjust the supplies on site. 



T2 power supply adjustaent 

All th%. dc' outputs are individually adjustable but 
it ir only practical to adjust the plus 5 volt and 
pluys 12 volt outputs on site. 

Set the plus 5 volt supply to 5.22 volts seasured 
at the output terminals. 

Set the plus 12 volt supply to 12 volts measured 
at the output terminals. 

The output controls are mounted on the same side 
of the unit as the output terminals and both are 
labelled R43 VI adjust. 
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7.6 notlisrbourd « GmmrmX inforMtion 

7.6.1 Motherboard replaceaent 





T1 Motherboard 



T2 Motherboard 
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7«6 Motherboards • General iaforwitiofi 

7.6»1 Motherboard replacement - continued 

Thla general procedure la for replacing the PERQ 2 
processor card cage notherboard* The notherboards 
differ for Tl and T2 systems y check that you have 
^he correct part nuaber 

The Tl aotherboard is part nuaber 83008115 and has 
D type connectors for cables to the bulkhead* The 
T2 aotherboard is part nuaber 7734941 and has IDC 
connectors for cables to the bulkhead 



Disconnect the aains lead before reaoving covers • 



CMMFTim 

Special care is needed to avoid bending the 
aotherboard pins# particularly while when taking 
it out of the processor* 

• reaove the bustle » front # rear and left hand 
covers froa the processor cabinet 

• unplug the disc striplines and power connectors 
at the disc units 

• reaove the PCBs froa the cardcage 

• Tl lock the fixed disc shipping batch. (The T2 
drives are self locking) 

« reaove the drive complete with the cabinet rear 
panel 

• unplug the aotherboard DC power wiring at the 
power supply 

• Tl check that the GRI^UNCH connectors on the 
aotherboard pins are correctly identified and 
unplug thea« See section 6,2 for details of 
these connections 

• unplug all the cables froa the aotherboard to 
the bulkhead interface panel 

• reaove OV/safety earth connector froa the aother 
board to the PERQ fraae, at the fraae 

• reaove the poeidriv screws securing the 
aotherboard to the cardcage 

• reaove the aother board coaplete with DC harness 
through the rear of the cabinet 



asplaeing the aotherboard 

This is the reverse of the reaoval process. 
Partially insert the PCBs to align aotherboard 
connectors before tightening the securing screws. 
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7.7 FrooMSor unit PC» replJMMiit 
7«7«1 General procedure 



Diagnostic 
display 



Main switch 













1 
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7,7 PcooMSor nait FCB rvplaemMnt 
7.7,1 G#nTal procedure - continued 

Disconnect the Mine power supply before taking 
off the covers. 



CMJmm llMtrostatie dammgm 

SoM conponents on printed circuit boards can be 
damaged by excessive voltages » regardless of 
current flow* Such coaponents are referred to as 
electrostatically sensitive devices (BSDs). To 
avoid daaage to such devices froa soveaent* 
generated charges on the bodyt 

• avoid unnecessary handling of boards 

• wear an earthed wrists trap when handling boards 

• always transport boards in an approved container 

• keep the board in its container until required 

• slit the container with a knife, do not tear it 
open 

• if they are supplied, carefully reaove edge 
connector shunts and transfer thea to the 
replaced board 



Cover raaowal 

Only the processor unit front cover needs to be 
reaoved for access to the boards. 



KS SMOfwal 

The boardss^are provided with colour coded 
inserter-extractors; the sticky tape securing 
these for processor transit should be reaoved. 

To reaove a board ease any off*card connectors 
free and pull the extracotr ends nearest the 
centre of the board until they point towards you. 
The board is now free to slide out of its guides. 



9CB raplacaaspt 

To replace a board engage it into its guides with 
the conponent side to the right and the inserter 
eras pointing towards you. Slide the board in 
until the inserter-extractor hooks register in the 
bars across the front of the card cage. Lever the 
board into its aother board connector by bringing 
the inserter arms to lie along the front edge of 
the card. Refit any off -card connectors. Take 
particular care to ensure these are pushed fully 
hoae as no locking devices are provided. 
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7«7 FrooMsor iiait VCB replaceaent 
Cardcage PCB tfpes 

These are the ICL part numbers of boards for the 
cardcage* They are applicable to PER02 Tl and T2 
systems* (Other numbers are given in brackets*) 



CMrnim 

Board revision levels, types or part numbers may 
change during future system development* BNsure a 
replacement board is compatible with the one being 
replaced and the users system* 



7*7*2 CPP boards 

The CPU board PROM circuits hold instructions for 
either the Tl 8 inch fixed disc or the T2 5*25 
inch fixed disc* Some system software needs a 
board with a 16K-word control store* See 6*1*5 for 
details of PROM types 





Tl 


Revision 


T2 


Revision 


CPU 4X 


80043035 
(K156) (X15) 




Not 

supported 




CPU 16R 


80019910 

(100023H)0) 

(F2360/04 




7734951 


D 
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1.1 ProoMsor imit PCB nplaosMnt 

7,7.3 Wory boards 

Th«s« boards havs diffsrsnt asaory capacitiss and 
drlvs aithsr a portrait or a landscaps display. 



Nanory 
Siza 


Portrait 
Display 


Ravision 


Landscapa 

Display 


Ravision 


O.SMb 


5154433 
(P2361102) 
Tl ONLY 








1Mb 


5154434 

(P2361103) 

(BA89) 




7734949 
(P2361105) 
(1101134*00) 




2Mb 


88800895 

(P2361104) 

(G895) 


N 


7734947 
(P2361106) 
(110197-00) 
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7.7 Processor unit PCB replaceaent 

7.7.4 EIO board 

The EIO board is part 5155496 (110006-00) and the 
revision level is a5. 

Although the board is the same for both Tl and T2 
systems the system fixed disc types must be 
defined by linking plugs. 

For T2 5«25 inch disc two plugs JP2 and JP3 are 
fitted adjacent to circuits U6 and U7. 

For Tl 8 inch discs these plugs must not be fitted. 



Sstting up ths rssl tiae clock 

Seting up the real-time clock on the PER02 EIO 
board. The procedure for setting up the real time 
clock is given in this section, h real time clock 
setting kit 86013115 is needed. This consists of 3 

a physical tool (Oil clip) 86013116 
a floppy disc 80043716 
. operating instructions 80043717 

a Back-up copy of the floppy disc should be made 
and kept with the kit. 

The crystal controlled clock-callendar chip 
NSN5832 with battery back-up is set during board 
test. The lithium battery's shelf life is 
approximately four years. If you have to change 
the battery or set the clock for a different time 
zone, follow this procedure. 

Mil SfStSSS 

1 Power *OPF' system and remove front cover to 
gain access to the PCBs 

2 Ensure switch on Real Time Clock (RTC) 
setting tool ICL 86013116 is in the "OFF" 
position 

3 Obssrvs Antistatic handling prscautions and 

remove the EIO board, fit the RTC clip on U62 
ft U80, pin 1 of the clip on pin 1 of U62, 
make sure the clip is securely and correctly 
seated. Replace EIO PCB in the machine 

4 Power the machine "On", and then switch "On" 
the switch on the clip 

P06 Sfstestt and PB sfstsas bsfors ftel 4«1 

5 Use "Shift V* on the keyboard to load the 
boot floppy (ICL 80043716). Enter date/time 
as DD MMM YY hhsmm 

6 After the floppy is booted it will ask you to 
enter the date and time. 

Enter date /time as 00 NMM Y7 hh$mm 

7 It will ask to enter you name (just hit the 
return key) 

8 It will ask: Do you wish to lad Z80 firmware 
lY] Answer M 

9 It will ask: Do you wish to set RTC lY] (hit 
the return key) 
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10 Enter the correct Data and Tine as 6« above 

Check that the correct date and tine is 
displayed, if this is incorrect # the nost 
likely reason is that the RTC clip is not 
correctly seated on the dilics U€2 and UBO, 
check thisy and repeat procedure 

11 Switch *OFP* the switch on the clip 

12 Take floppy out* Continue at step Si /5 

Vn systeas Wml 4«1 and onwards 

5 When systen pronptSy correct date and tines 
DD MMM TYY hhsnn - confirn and ignore, login 
as superuser (ie root) 

S Set correct date and tines date-s TY NNM 00 
hhsnn (Enter) 

Check that the correct date and tine is now 
dis payed, if this is incorrect, the nost 
likely reason is that the RTC clip is not 
correctly seated on the dilics 062 and U80, 
check thiSf and repeat procedure* 

7 Switch "OPP" the switch on OIL Clip. Continue 
at step m 

Mil nyateM 

13 Power the nachine down 

14 O b s erv e Antistatic handling precautions # 
renove EZO PCB, renove RTC clip, and replace 
PCB 

15 Switch on the nachine and boot 

16 Check that the tine and date cones out 

correctly 
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7«7 Processor unit PCB cvplae^Mnt 

7.7,5 010 board 

This board is only fittod for tlw PERQ to PERQ 
strip<»line link or laser printer features* The 0X0 
board is the same for both Tl and T2 systens and 
is part 5155093 (100227-00) (BA93). An 010 board 
part 5155092 (100226-00) nay be used but this 
holds additional unsupported circuits. 



S7-26 



Ri0143 

Edition 1 



Proo»dur«8 



7,8 PB102 Disc i:«plac«Mnt 

7«8«1 Introduction 

This procedure is for replacing the disc assembly 
of the 8 inch Micropolis drive fitted to PER02 Tl 
■odels and the 5.25 inch Micropolis drive fitted 
to PER02 T2 aodels. 

The first or only fixed disc drive assembly 
consists of the drive and an interface adaptor 
board which are replaced as separate items. 

Some customers may be unwilling to allow a drive 
holding secret or confidential files to be removed 
by ICL staff* Under these circumstances, the 
replacement of boards etc. must be attempted on- 
site. 

Apparent disc drive problems may be due to the I/O 
board cables or the power supply - check power and 
signal cables first. Try changing an I/O board 
before the drive. Prove the system works with a 
replacement drive before replacing boards on the 
drive. 
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■^•^•i PERQ2 Tl repXacencnt procedurea 
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7,8 FIB02 Disc r«plac0Mnt 

7. 8,2 PERQ2 Tl r>plac0«»nt procedures » continu#d 

This infomation is for ths 35 abytss 8 inch 
Micropolis disc drivs fitted in ths PER02 Tl 
processor unit* 



cjamaa 

Be very careful not to jar the processor cabinet 
when the 35Mb disc drive heads are unlocked* 

The shipping latch should be locked if the cabinet 
is aoved. If this is not possible for final 
positioning, under a table or against a wall, 
great care is needed to avoid daaage* 

To operate the shipping latch s 

~ • Disconnect the aains power 

• Renove the processor cabinet bustle 

• Use the special tool nuaber 86011653 to turn the 
latch* A screwdriver that is to saall will break 
the latch 

• Turn the latch clockwise to lock the heads 

• Turn the latch anticlockwise to unlock the heads 



The replaceeent drive 

The 35Nb Micropolis 1200 series slavedrive is 
identified ass 

• XCL part number 80019837 (reference only - eay 
change) 

• Micropolis nuaber 900-283-*01«lB (reference only 
• Bay change) 

• check the links on the device electronics board* 
This unit Bust be fitted with an XCL PERO 
interface adaptor board part nuaber 5155480* 



Oapaekiiig tlie drive 

^hm^ boxed drive t with banded corner protectors, is 
packed with its unpacking instructions inside an 
outer box* When packing, tie the corner protectors 
back in position* 



CMIfXQH 

Handle the drive carefully, it is very delicate* 
Do not unlock the shipping latch before fitting in 
the processor cabinet* 
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7«8,2 PERQ2 Tl replaceaent procedures * continued 
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7«8 Fn02 Disc inplacs— Pt 

7.8«2 PERQ2 Tl r«plac<m»nt proc*dur»« * continyd 

Th« interface adaptor board 5155480 is aountad on 
top of ths drive dsvics alactronics board« All 
intarconnactions are carriad by a short 50 way 
striplina 86011208 and a power ribbon cable 
86011209. 

All part nuabers are for reference only and say 
change during systen developaent* 

The interface adaptor board is secured to the 
device electronics board by four 7/64" alien 
screws. 

Check the device electronics has fitted t 

• Sector platf ora JX3 

• Bad track PROM 061 

• Interface tersinators RPl, SPl and SP2 

Check the interface adaptor board is revision 
level. 

Reeovinq the drive 
CJUITXCM 

Be very careful not to jar the processor cabinet 
while the heads are unlocked. 

The shipping latch should be locked before eoving 
the cabinet: great care is needed to avoid daeage 
if this is not possible. 

The following steps are for reaoving the drive 
froa the processor cabinet: 

• Disconnect the aains power cable 

. Reaove the processor cabinet bustle and side 
covers 

. Turn the shipping latch clockwise to lock the 
heads. Use the special tool 86011653 

• Reach into the cabinet and disconnect the signal 
stripline and power connector at the drive 

. Holding the drive upright reaove the six screws 
securing the back of the cabinet to the fraae 

. Reaove the back of the cabinet with the drive 
attached. Be careful not to allow the asseably 
to drop. A large posi drive screwdriver is needed 

. Lay the asseably on a table with the drive 
upwards 

These steps are for reaoving the drive froa its 

PERO aountings 

• The drive in the aetal channel is reaoved froa 
the shock absorbing mounts by taking out the 
screw at the centre of each mounts support the 
drive and channel while reaoving the four screws 

. lay the drive and aetal channel PCB side down on 
a table 

• Reaove the four screws securing the drive to the 
channel 
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7 • 8 PBI02 Disc r«pX«c«Mnt 

7.8«2 PERQ2 Tl replacement procedures continued 
Replacing the drive 

The new drive with interface adaptor board is 
fitted by the reverse of the removal process. 
Remember to unlock the shipping latch before 
reconnecting mains power# otherwise on booting the 
DDS will stop on a value corresponding to waiting 
for I/O. 

The new drive is unlikely to hold a complete 
version of the PERO system software* Before you 
or the user attempt to build a system run the 
confidence tests from the installation test floppy 
disc* The complete fixed disc test should be run 
and not abandoned before the write checks* See 
section 5 for details* 



Disc drive board replacement 

To replace a drive PCB the complete drive assembly 
is removed from the cabinet and placed on a table* 
See removing the drive* 

The boards which can be replaced are: 

1 The interface adaptor board* 

This is ICL number 5155480 (reference only - 
may change) 

2 The device electronics board* 

Manufacturer's number 100482-*01-*C1 (reference 
only • may change) 

This board must be fitted with: 

• Interface platform JX3 

• Bad track PROM U61* This PROM contains 
information for a particular drive's disc 
surfaces* The PROM must be fitted from the 
device electronics board being replaced* 
This PROM is unique to the machanism and> 
MUST stay with the mechanism WOT the device 
electronics board 

• see section 6 for details of links fitted 

3 The motor control board* 

Manufacturer' s number 100472-018->C3 
(reference only • may change) 



cmnm 

This board forms the physical seal of the clean 
air compartment of the drive* Only replace in 
clean conditions and reseal immediately* 

Ho attempt should be made to replace the 
preamplifier board in the clean air compartment* 



Spmre emble 

The 50 way stripline to the 110 board is held as 
part number 86011101 r (reference only • may change) 
connections are in section 6* 
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^•8,3 Thm T2 flx<d dime drlv 




R10143 

Edition 1 



S7-33 



Proc*<lur«8 



7«8 m02 Disc r«pIae«Miit 

7.8.3 The T2 fix»d disc drivs 

This ■•etion covsrs ths rsplacsnsnt of the 5.25 
inch fixed disc drives and their interface adaptor 
board. All T2 systems sust have one of these 
drives » a second drive is optional* 

The first aaster drive is fitted at the hot ton of 
the processor cabinet rear panel. This drive has 
the adaptor board and connectors for a signal 
strip line fron the BIO board and power frooi the 
processor power supply. A second slave drive can 
be fitted above the aaster and connected to it. 

The 5.25 inch fixed disc drives for PBR02 T2 
systsAS are part nuaber 7734938. The adaptor board 
sounted on the first or only drive is 773 4939 # 
these are supplied seperately* 



Orive ONif iguration 

All drives have positions for links and interface 
terainators on their device electronics boards. 
Before fitting a drive or adaptor board check the 
configuration of the drive. To do this it is 
necessary to reaove the two screws securing the 
device electronics board and pivot it to view the 
coaponent side of the board. 

One and only one drive aust have an interface 
terainator RNl. This is fitted in the second slave 
drive if present* Tape the spare terainator 
securely to drive 1 for future use. 

Bach drive aust have one and only one address link 
fitted. The first drive aust have link DSl fitted 
(address 1). The second drive aust have link DS2 
fitted (address 2). The systea recognises the 
drives as 0 and 1 respectively. 

All drives for PBRQ2 T2 aust also have links 
fitted at: 

m • latched write fault 
W2 - daisy chain select 
W8 - radial data 



Fitting aa adaptor board 

This board part 7734939 is fitted to the drive at 
the bottoa of the processor cabinet. 

The adaptor board is aounted above the device 
electronics board and secured to the drive f raae 
by 4 screws. Bach screw is fitted with a nylon 
spacer between the adaptor board and the drive 
fraae. The adaptor board is connected to the 
device electronics board by two short striplines 
froa connectors JC and JD« 



S7-34 



R10143 
Edition 1 



Procedures 



7,8 PBB02 Disc rsplacsMiit 

7,8.3 Ths T2 fixed disc drlvs - contlnusd 
Bsplacing a driwm 

The following steps are for reaovlng a drive from 
the processor cabinet* 

• disconnect the aalns power cable 

« reaove the processor cabinet bustle and side 
covers 

• reach Into the cabinet and disconnect the signal 
strlpllne and power dbnnector at the adaptor 
board on the drive at the bottoa of the cabinet* 

• disconnect the power connector to each drive 
fitted 

• holding the drive upright reaove the six screws 
securing the back of the cabinet to Its fraae* A 
large posl drive screwdriver Is needed 

• lay- the asseably on a table with the drives 
upwards 

If only one drive Is fitted reaove the four screws 
securing the drive to Its aountlng channel. 

If two drives are fitted reaove the four screws 
securing the drive aountlng channel to the 
processor rear panel first* 

If drive 0 Is being replaced » the adaptor PCB aust 
be reaoved froa the drive, and fitted to the new 
drive received, using the saae aountlng hardware, 
and as detailed earlier In the section on fitting 
an adaptor board* This does not apply to the 
second drive, which does not have an adaptor 
board* Once the adaptor board has been fitted to 
the drive. It can be replaced by the reverse of 
the reaoval process* 



CIDTXOB 

The strlpllne connectors used on these drives are 
fragile, take special care to ensure they are 
correctly aligned and pushed well hoae without 
under force* 

A replaceaent drive will not have a version of the 
PERO systea software* Before you or the user 
atteapt to build a systea run the confidence tests 
froa the installation test floppy discs* The 
coaplete fixed disc test should be run and not 
abandoned before the write checks* See section 5 
for details* 



Proceduros 



Floppy disc vmplMcmmnt 

General procedure 
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7«9 riopKf disc rvpIaMMiit 

G#nTal proc»dur> - continued 

This inforaation is for ths Shugart SA850 drivs, 
ZCL part nuabar L0679014 (rafaranca only • aay 
ehanga)* 

Tha unit is fittad in aarly PER02 prooaasor 
eabinats and is also intandad for ganaral usa in 
T2 aystaaM* 



mumm 24cnr sc 

Rasova tha sains supply powar bafora taking off 
tha covara* 



Rasova tha front and laft hand aids covars. 



Orivs tnnsportstiM 

To pravant daaaga to tha driva, a dusay cardboard 
floppy disc cartridge sust ba fittad, A O-ahapad 
piaca of cardboard or a acraw sacuraa tha latch 
pravanting accidental ejection of the dusay disc« 



CAonca pnci2 

Resove the signal atrip-line first to avoid dasage 
to the sotherboard pins« 



Drivs rsaovsl 

Resove the AC connector J4, the DC connector J5, 
* and the signal connector Jl fros the floppy diac 
drive. Resove the acrews aacuring the drive to the 
proceaaor frassy while supporting the weigh t« 



Oriwe rsplsesMst 

Check the replacesent drive haa tha correct option 
links fitted on the PCB« See section 6« 

Resove the 0«-shaped cardboard or acrew fros the 
latch « eject the dussy disc and retain for future 
use* Check that there are no foreign bodiea in the 
sechanias. 

Screw the drive to the frase* Refit connectors Jl, 
J4 an JS check the operation of the guide before 
refitting the covers* Run the Floppy test progras, 
see section 5* 



Spsrs esbls 

The 50 way atripline to the EIO board ia held «a 
part nuabarx 

• PER02 86011100 (reference only - say change) 
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7«10 MmplMf unit rvplaesMots 

l.lO^l PgRQ2 Tl and T2 r<plac<a#nts ^ contlnyd 

Thm inforouition in this Mction is for on-site 
rsplscsBsnt of ths display unit asssabliss us«d 
with Tl and T2 systsns. 

Ths display units consist of a display asssably 
box chassis fittsd with bassr bsssl and covsr 
■ouldings* Rspairs on-sits ars nonally liaitsd to 
ths raplacsasnt of thsss parts* 

Ths ZCL systsa labsl with ths display unit ssrial 
nuabsr is stuck onto ths bass Moulding during 
■anufacturs. Ths ssrial nuabsr is rscordsd by ths 
eustossr so that if a display unit with bass 
moulding is rsaovsd froa a sits for rspair it aust 
bs rsturnsd to that sits* 

To avoid a sscond sits visit a rsplacsasnt display 
assssbly should bs fittsd with ths eustossrs 
covsrs including ths bass Moulding carrying his 
ssrial ntuibsr* 

Hhsn a daaagsd bass soul ding is rsplacsd ths 
systsa labsl aust bs stuck to ths nsw part« 

Tsll your ss rvics csntrs if you havs to changs ths 
labsl on a unit still undsr warranty or find ons 
that looks as if it has bssn ehangsd* 



Oangsroua voltagsa vithin widso tsrsinais 

Bxtra high voltagss ars gsnsratsd for ths CRT 
within vidso tsrainals and aains voltagss ars 
prsssnt svsn whsn powsr is switchsd off at ths 
tsrainal aains switch* Ths sursst way of rsaoving 
powsr froa a unit to bs worksd on is by 
withdrawing ths aains input plug* 

Rsaovs ths unit froa its noraal placs of uss if 
thsrs is any dangsr of ussrs bsing sxpossd to high 
voltagss* 

Idjusting csr diaplayts 

Soas adjustasnts to CRT displays havs to bs dons 
with ths circuits sxpossd and powsr switchsd on* 
Such adjustasnts should bs carrisd out only by 
trainsd snginssrs who aust obssrvs good 
snginssring practicss to avoid injury and to 
snsurs thsir survival in ths svsnt of accidsntal 
shocks* 



Bsaidual BR ehangsa 

It has bssn found that a vsry high vol tags chargs 
can ai grata to ths EHT connsctor on a CRT svsn 
though aains powsr is rsaovsd and ths tsrainal has 
bssn rspsatsdly sarthsd* At all tiass« avoid 
touching ths tsrainal on ths tubs si ths r dirsctly> 
or through astallic tools* 
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7,10 Display unit r«plae*Miits 

7,jl0«l PERQ Tl and T2 replacements «■ continued 

Mechanical shock to a catode ray tube nay cause 
the tube to iaplode violently* Take extra care 
vhen handling tools near to the CRT and shield the 
glass with a cloth or felt restraining aediua. An 
iaplosion could severly injure you and colleagues 
nearby. 



CMjmm 

SerMii optieal ecMitings 

Soae video terminals have a special ant i«»glare 
coating applied to their screens* Try to avoid 
fingering these screens. If a screen is 
contaminated by oils from the skin# use only the 
recommended cleaning pads to remove the oils and 
wipe the screen dry with a soft paper tissue or a 
lint-free cloth. 



PBB02 display tiait types 

The Tl and T2 portrait display units although 
siailar in appearance are not interchangable. They 
must be fitted with the correct chassis assembly 
and power cable to the processor cabinet. 

For Tl (8222/xx) systems the portrait display is 

F2362/22, This contains a XME chassis assembly 

80019760 and the -♦•55 volt power cable to the 
processor is 86011082, 



For T2 (8223/xx) systems the portrait display is 
F2362/24, This contains a KRXZ chassis assembly 
7734942 and the +24 volt power cable to the 
processor is 7738709, 

Tl and T2 portrait displays both have these partes 



Cover moulding 80033605 

Bezel moulding 80033606 

Base moulding 86011524 

Interface cable 86011313 

Video cable 86011317 

r 

The Moniterm landscape display is F2362/23, The 
complete unit including covers is part 7734546, 
This unit can be used with Tl and T2 systems but a 
special interface cable is needed for Tl 
connections. Pins 8 and 15 are reversed to allow 
the keyboard to work. This cable is part of 
F2396/08 and is identified by a yellow band at 
each end. 



The ac mains power cable is F2424/xx (previously 
F3123/XX) see 6*1 for details of bar numbers. 

The Moniterm landscape display can accept a range 
of ac mains supplies. Check the orientation of the 
voltage selector PCB near the mains connector is 
correct for the mains supply. Access to the PCB is 
either by sliding the fuse panel on the interface 
panel or by removing the display unit cover. 
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7,10 Display unit vmplmcmmmntm 

7,10,1 PERQ2 Tl and T2 - continued 




Th« Nonitera landscape display units ars supplisd 
with a Mains fuss in ths lins only. In countries 
using rsvsrsibls sains connectors t seek advice on 
fitting a fuse in the neutral fron support 



The KRIZ landscape display unit for T2 systens 
only is not yet available 



Bsaoving the display unit cover 

• Switch off the processor and disconnect the 
Mains power cable 

• Tilt the display unit screen to vertical 

• Switch off the display and disconnect the sains 
power cable (F2362/23 only) 

• Unplug all the cables froa the back of the 
display 

• Undo the single screw at the back of the 
portrait unit (or two screws at the back of the 
landscape unit) securing the cover Moulding to 
the display assembly chassis 

• Slide off the cover 



Isaowing ths bmmm and besel 

For the Tl KME portrait display F2362/22 

• Reaove the 10 screws securing the inner setal 
covers across the back fo the CRT* 



For the T2 KRIZ portrait or landscape displays 
F2362/24 or 

, • RsMove the CRT BHT connector and base 

• ReMove the bezel Moulding by slackening or 
resoving the four securing it to the display 
chassis 



• Very carefully take out the four bolts securing 
the CRT and remove the CRT through the front of 
the assembly 



For all units 

• Feel the friction in the tilt mechanism you will 
need to adjust this when assembling the unit 

• Remove the two lock-nuts, nuts and screws 
securing the display chassis to the base 
moulding through the friction plates of the tilt 
mechanism 



Procttdurss 



T.XOpl PERQ2 Ti and T2 replacements - continued 
Oait MMHbly 

Aasembly is by the reverse of the reaoval 
processes but notet 

• the T2 KRIZ assembly tilt Mchanisn can only be 
adjusted with the CRT removed and must be set 

f or^ the unit to tilt easily but hold in any 
position with the weight of the CRT present 

• the bezel moulding should be in contact with the 
face of the CRT and be a good fit to the cover 
moulding 

• the function of the display unit is checked 
using the screen linearity test program. See 5.4 

• for Tl system a poor quality display may be 
improved by connecting the video cable screen to 
0 volts inside the processor bulkhead 
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7.11 FBB02 Keyboard r«pl«MMat 

This is th# 85 kmy kaytronics keyboard (VTIOO) 
with nuairic block* Tha coaplata keyboard unit and 



80019906 (r^aranca only - aay changa)* 

Switch tha procassor unit off bafora unplugging 
tha kayboard at tha back of tha display unit. 

Thara ara no fiald aarvieabla parta othar than 
raplacaaant of tha signal eabla« 

7«12 TaJ^lat unit raplacMsnts 

7«12«1 High rasolution tablat raplacaaant 



This inforaation is for tha Suaaagraphics tablat 
unit* 



BaplaoaaMot parts 

Tha tablat unit assaabliaa that can ba raplacad 
aras 

L0678330 Bit pad aodula 488 (Tablat) (rafaranca 
only • aay changa) 

L0679S26 Cursor (Puck) (rafaranca only - aay 
changa) 

L0679331 Pan stylus non-aarking (rafaranca only - 
aay changa) 

L0679333 Cabla GPIB (rafaranca only - aay changa) 



7,12,1 Continuad 

Tablat unit rapXaeaa»nt 

wamm 240w jic 

Switch tha procassor unit OPP« 

Tha tablat oparational sodas and intarfaca optiona 
ara salactad by awitchas on tha tablat PCB 



acoaaaibla by raaoving tha covar undar tha tablat* 
Saa aaction 6 for tha switch sattings raquirad for 
PSRQ connaction* 

Taka cara whan raaoving tha covar not to alackan 
tha scraws aacuring tha aagnatoraatrictiva wiras* 

Tablat biMiag 

Tha tablat aust ba aagnatically biasad for uaa« 
Hold tha bar aagnat providad aa shown; tha arrows 
aust ba upparaoat and pointing towards you* 

Placa tha aagnat firaly againat tha surfaca and 
wipa diagonally froa uppar laft to bottoa right in 
ona continuous action* 



Stora tha aagnat away froa tha tablat and aagnat ic 
storaga voluaas lika floppy disc* 
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7^12.2 Standard tablet 

This is the standard portrait or landscape tablet 
and puck which can be fitted to PER02 systens 
instead of the high resolution tablet • The tablet r 
puck and cables are replaced as a single ICL part 
86011920 (was 80019907) for portrait 8 inch units 
and 7739278 for landscape 12 inch units* 

Switch the processor off before unplugging the 
tablet at the back ofTEm display unit. 




To dispJay umt 
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CoatMts 8 



This Mction in the guids is for you to 
inciuds relevant infomation sheets » 
problen identification notices r and your 
'personal notes. 

We would like you to tell us about your 
personal notes so that they can be 
reflected in revisions of the guide 
planned. All contributions will be 
acknowledged. 

Please send' a copy to or phones 

The Engineering Publications Manager 
XCL Publications Centre 
Lovelace Road 
BRACXMELL 

Bracknell (0344) 24842 Extension 2002 

For internal coiaunications s 
IPC, BRAOl 

ITD 763-2002 
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R10143 ICL PgRq2 Service guide > First Edition (1) 1/12/84 

PERQ2 T2 Second disc installation 
Purpose of tho notico 

This notice ia to add an inatallation procedure for r2362/17. 
The feature adda a second 5.23-inch fixed disc drive to 
PERQ2 T2 (8223/xx) systema providing a further 34Hb of storage. 
Thia notice should be filed in front of the guidea section 8 
divider. 

Contents of the notice 

PERQ2 T2 Second disc inatallation 
feature r2362/17 

1 Oraniiigs 

2 Proesdiirs 

2.1 Before inatallation 

2.2 Removing the first drive 

2.3 Mounting the second drive 

2.4 Configuring the drives 
2.3 Fitting the adaptor board 

2.6 Fitting the drivea 

2.7 Teating the drivea 
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PERQ2 T2 Second disc installation 
Feature F2362/17 

2 Procedure 

2.1 Before installation This procedure is for installing the optional 

feature F2362/17, This adds a second 5.25-inch 
fixed disc drive to a PERQ2 T2 (8223/xx) processor 
cabinet to provide a> further 34Hb of storage. The 
second drive is fitted to the processor rear panel 
above the firiitt drive. 



check the feature 



Before starting installation check you have these 
parts: 

♦ a 5.25-inch fixed disc drive, this is a 1300 
series Micropolis unit 

♦ a nwunting channel with screws to fix the drive 
to the channel and the ch^nel to the processor 
rear panel 

♦ a 34-8tripline cable (X), this has three 
connectors 

♦ d 20-way stripline cable (J£) 



copy the defect map 



Make a copy of the defect map attached to the base 
of the drive, as this is obscured once the drive is 
fitted. Record the information as it is on the 
drive, the form is head number, cylinder number and 
number of bytes from index. Later you will tape the 
defect map copy to the processor rear panel under 
the bustle so that it can be read when bad block 
information needs to be input to the machine. 



2.2 Removing the first drive 

log off and power down 



access the processor 
rear panel 



unplug the first drive 



Log off the system correctly if it has been in use 
or files may be corrupted. 

Switch. the processor off at the front panel and the 
mains outlet socket. Oiscpnhect the mains lead at 
the rear of the processor cabinet. Also disconnect 
any other mains powered units such as alandscape 
display and printers. 

Clear access to the rear of the processor cabinet 
is needed, move the processpr carefully if 
necessary. 

Remove the bustle and the six Posidrive screws 
securing the processor rear panel. 

Pivot the top of the rear panel out while holding 
the bottom secure to„ access the fixed disc 
connectors. 

Disconnect the cables which connect the first drive 
to the processors 

♦ the SO-way stripline (From the £10 board. )at JB 
on the disc adaptor board 

♦ the 3-way power connector at JA on the adaptor 
board 

♦ the 4-way power connector on the drive 
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?esnove. the first drive Carefully remove the processor rear panel complete 

with the 5.25*inch. fixed disc drive and place on a 
suitable wo r1< surface. 

Check that a copy of the defect map for the first 
drive has been made and is on the rear panel, if 
not make one now. Tape the defect maps for both 
drives to the rear panel. 



2.3 Mounting the second drive 



The second driv^e is mo the rear panel 

'f£t the\driva to the in the same way as the first drive and immedaitely 

rear panel above it. 



2*4 Configuring the drives 



remove the adaptor board 
from the first drive 



Remove the 34-way stripline connecting JC on the 
adaptor board and Jl on the first drive. 

Remove the 4 pqzidrive screws securing the adaptor 
board to the first drive, take care not to loose 
the nylon spacers which seperate the board from the 
drive. 

Undo the two access screws (near the edge 
connectors) and pivot the device electronics board 
on both drives. 



fit a terminator in. the 
second drive only (RNl) 



Remove the terminator RNl from the first drive, 
check that a terminator is fitted in the second 
drive. If not fit the one from the first drive. If 
you have a spare terminator tape it securely to the 
side of the first drive 



set the. drive addresses 
first drive OSl 
second drive 0S2 



' chi^ck Wi, W2 and W8, 
are fitted 



There are four positions for a drive address link 
OSl, 0S2, 0S3 and DS4, Make sure that only OSl is 
fitted on the first (lower) drive and only 0S2 is 
fitted on the second (upper) drive. 

Three other links are fitted in the same positions 
on both drives. 

Wl write latched fault 

W2 daisy chain select 

W6 radial data 

No link must be fitted in position W7 on either 
drive. 



>itt'ir|g "adip-tiij' boai^d, 



fit the adaptor board 
to the first drive 



fit the striplines 



Close the device electronics board on both drives 
and secure each with two screws. 

Refit the adaptor board to the first (lower) drive, 
ensure the four nylon spacers are fitted so as to 
seperate the board from the drive. 

Fit the new 34*way stripline from JC on the adaptor 
board to jl on- the first drive and onto Jl on the 
second drive. 



Fit the old 2Q-way striplme ftm JO on the adaptor 
board to 42 on the first drive. 
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Procedures 



free the ,pQmxT cable for 
the secdna* drive ' " 



Fit the new 20-way stripline from JE on the adaptor 
board to J2 on the^ second drive. 

From the rear of the processor find the dc power 
connector for the second drive^ the cable is 
secured to the processor frame on the left. Cut 
ty*wraps to allow the connector to reach the 
second ( upper) drive, but do not leave any cables 
hanging out of the back of the processor. 



2.6 Refitting the drives 

offer-up, the rear paiFml 

fit and check the cables 



secure the rear panel 
and bustle ' 



Put the processor rear panel back into position and 
pivot open to fit the cables to the drives. 

Fit to the first (lower) drive: 

♦ the 3-way dc power co^.necto^ to the adaptor board 
♦■the 4-way dc power connector to the drive 

♦ the 50«way stripline from the EIO board to JB 

on the adaptor board. The red core is which goes 
to pin one is nearest to the power connector 

Fit to the second (upper) drive, the 3-way power 
connector. 

Check that all the connectors are pushed well home 
and the cables will not be trapped or strained. 

Close and secure, the processor rear panel with the 
six large poisidrive screws. 

Fit the bustle. 



2.7 Testing the drives 
power on 



run the fixed disc test 



cAirrm 

do not try to^ reformsat the 
drive call a sp^calist 



Reconnect the mains supply to the processor and any 
other units you disconnectd 

Switch on the processor and run the fixed disc 
test program, Test 1 of the installation tests.This 
will ensure the second disc is accessible and has a 
valid bad block map. 

The teat should run without problems. However test 
failure may indicate the second disc needs 
reformatting and the bad sector information 
updating. You should not attempt to do this 
yourself without previous practice. This is a 
complex procedure with a real danger , of. . 
over-writing the custoiflers softw^are or operating 
system on the first disc. Call your local 
specalist. 
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